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ABSTRACT 

As the second report on the postcensal survey, 
educational and training backgrounds of scientific and enginerjring 
manpower are analyzed on the basis of questionnaire responses from 
individuals covering 45 professional and t''jchnical occupations and 
college-graduate groups in the 196Q Decennial Census of Population. A 
total of kO tables and 5 charts is presented with social and 
demographic characteristics analyzed. The report is concerned with 
the following topics: effects of age, sex, :^nd social and 
occupational origins in determining educational attainment; 
relationships between attendance of parochial^ private, and public 
elementary and. high schools on subsequent education; dependence of 
school curricu3-a and class sizes on education attainment; analyses of 
fields of study for higher degree and for each degree recc^.ivod; 
financial supports of undergraduate and graduate studies; evaluation 
of the most iDpoA.tant support in terms of occupation group^ age^ sex, 
and educational status; contributions of channels training to job 
qualifications, and the subject of supplementary Ci.aining in 
noLdegree programs. Included in the appendices are the questionnaire 
used; a discussion of the postcensal study-data collection, 
processing^ and tabulating; and ten additional fields of specialized 
study tabulations for tl^e 1962 sample group. (CC) 
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PREFACE 

The need for information on the nation's scientific and engineering 
manpower resources ha::> grown sharply in the last few years Policy planners 
and managers Involved in developing and administering programs dealing witii 
such diverse subjects as research and development, national defense and s-r^i- 
curity, space, health, ejducation, and economic growth have become increas- 
ingly concerned about the availability of adequate and accurate information 
oh these human resources. 

, In 1957 a special advisory panel appointed by the National Science 
Foundation and the President's Cojmnittee on Scientists and Engineers identi- 
fied the requirements and formulated a program of scientific manpower data 
to meet needs. The findings, issued by NSF in the report A Program for Na- 
tional Information on Scientific and Technical Personnel (NSF 58-28), be- 
came the basis for many of the data collection and study programs subsequent- 
ly sponsored by NSF. One of the projects recommended in this report as high- 
ly urgent was "a special direct survey of a large sample of the persons re- 
corded in the 1960 Census enumeration as college graduates ox as persons cur- 
rently or last employed in scientific and technical positions, whether col- 
lege graduates or not, to determine relationships between training and sub- 
sequent occupations,*' 

Planning of this project, known as the Postcensal Survey of Profes- 
sional and Technical Manpower, was initiated 'by NSF in 1960 and by data col- 
lection in 1962j when records from the decennial Census became available, Ln 
addition to the present report, two other reports have been prepared. The 
first study, America's Scientists and Engineers: Employment Condition s, 1960 
and 1962 , is being published by the National Science Foundation. The other 
report, The United States College-Educated Population^ 1960 by Mildred A. 
Schwartz, was published by the National Opinion Research Center. Additional 
special reports over the next few years are also expected. 

Because this report extends the work reported in the study to be pub- 
lished by NSF, it is appropriate to indicate here that the first study 
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.--described the sample of 1960 scientists and engineers 
by" age, sex, and education and considered occupational 
group differences in citizenship, marital status, region 
of residence, and intergenerational occupational mobility 
in terms of these compositional factors; 

--analyzed occupation group differences in 1960 by class 
of worker status, length of employment with the I960 or- 
ganization, and industrial classification; 

--documented occupational differences in extent of re- 
cruitment to the 1960 occupation group from other occupa- 
tion groups and strata as indicated by occupational af- 
filiations at age twenty-four; 

--determined how many 1960 scientists and engineers were 
participating in the experienced civilian labor force in 
1962, compositional differences in rates of withdrawal 
over the approximately two-year period, and occupational 
affiliations of workers changing occupat ions ; 

--described the class of worker differences, industrial 
settings for major employment, years with the 1962 em- 
ployer, hours worked weekly, etc.; 

--analyzed the two most time-consuming work activities in 
the major employment of scientists and engineers and the 
compositional differences in these major work roles; also 
described the -entire rang% of work activities encompassed 
by scientific and engineering employment; 

--considered occupation group, education, sex, and age as 
factors determining the median salary rates of scientists' 
and engineers in their major 1962 employment and described 
the additional sources of professional income contributing 
to their 1961 earnings. 
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CHAPTER 1 
INTRODUCTION 



This research concerns the education and training of America s 
scientific and engineering manpower. 

Despite their critical importance to the well-being of the nation, 
there are many gaps in the present state of knowledge about engini:ers, 
scientists, other professional workers, and the extent to which college 
trained personnel are employed in scientific and technical occupations. 
To meet the need for additional information, the Advisory Panti to the 
National Science Foundation and the President's Committee on Scientists 
and Engineers recommended "a special direct survey of a large sample of 
persons recorded in the 1960 Census enumeration as college graduates or 
as persons currently or last employed in scientific and technical posi- 
tions, whether college graduates or not, to determine relationships 
between training and subsequent occupation'* ( A Program for National In- 
formation on Scientific and Technical Personnel , 1958)* 

I Seeking to implement this recommendation, the National Science 

Foundation requested that the National Opinion Research Center prepare 
a planning statement^ on a series of post-enumeration studies cf scien- 
tific and professional workers and college graduates. The planning 
statement provided the basis, for implementing the recommendation of the 
Advisory Panel and resulted in the Postcensal Survey of Scientific and 
Technical Manpower c 

The Sample 

Sample selection, data collection, data processing, and the tab- 
ulating of data presented in this report were undertaken by the Bureau 
of the Census The Survey employed as its basic reference point the 

^The statement was prepared by James A. Davis and Peter H. Rossic 
2 

A detailed description of these procedures is given in ''Th.e Post- 
censal Study-Data Collection, Processing and Tabulating," by Stanley Greene 
fi and David L. Kaplan, in Proceedings of the Social Statistics Section (Wash- 
ington, D. C-: American Statistical Association, 1963), ppo 154-^63 (re- 
produced as Appendix 2 of this report). 
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1960 Census of Population, which classified one-foui-th of the population 
by a number of key characteristics including occupation and education 
Workers were classified occupationally by the Bureau of the Cc^nsus or. 
the basis of responses given to the questior, "What kind of work was be 
doing?" This information was provided by the member of the household 
completing the Household Questionnaire for the 1960 Census of Popuiaticr; 
and Housing. Tliese data were storad in thi^ Census 25 per cent sample 
file, which, in turn, comprised the source for the sampling frame: us-rd 
for this survey* 

Using the Decennial Census as the frame, samples ranging in size 
from 1,000 to 4,000 persons per occupati n were drawn from some forty 
scientific, technical, and professional occupations classified as *'Prc* 
fessional. Technical and Kindred" under the three digit occupational 
code employed by the Eureau of the Census. Occupations were sampled in 
sufficient number to assure the minimum of 1,000 cases per occupational 
title for the initial mail-out questionnaires. 

For example, the original number of cases of mining engineers was 
set at 1,000 cases- Because the basic universe for the 1960 experienced 
civilian labor force was not yet known, but had to be Estimated at the 
time the sample was to be drawn for this survey, a liberal sample ratio 
of mining engineers was set to assure that a sufficient number of sampling 
cases would be selected from the Census 25 per cent sample file. The 
sampling fraction was set at one-half and yielded a sample count of 1,526- 
cases. Then the sub-sampling ratio was set at 0.65531, resulting in a 
final sample selection of 1,000 mining engineers. 

The major classes of persons comprising the universe of this 
survey are in the professional and technical occupations; this repdrt 
covers only those professional persons in the sci-^ntific and engineering 
occupations. The largest class of persons in the universe was comprised 
of persons who were reported as being in the experienced civilian labor 
force in some forty specified professional and technical occupations in 
1960 (see Appendix 2). In addition to these professional and technical 
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workers, the survey included a sample of persons who had compleced at least 
four years or more of college This college sample was subdivided into 
seven groups, of which three were , in the labor reserve in 1960 Tl-iey were 
as follows: females, aged cwehty to fifty-four yeax^, with experience in 
one of the selected professional or technical occupations; orh.crs with 
experience in one of these target occupations 3 all other pers^ons in the 
labor reserve. Also, persons in the experienced civilian labor forc'i in 
'all occupations other than those selected for special study in chis survey 
(three groups), and a sample of the remaining noniosticuc iorial civilian 
population twenty years old and over. 

Field work was conducted in the. spring, summer, and fall of .1 962. 
and self -administered questionnaires were mailed to 71,300 prisons selecr-rd 
for study. The mailing operations resulted in a. response rat-f of 72 2 per 
cent, representing 51,505 completed questionnaires. The detailed listing 
of occupations and other segments of the study population is shown in 
Appendix 2, as are the sample size and response rate for each occupation 
and component of the universe,. 

The Quest ionna ire 

Each respondent was asked to complete an eight -pag-r self -admini s - 
tered questionnaire (reproduced in Appendix 1). Minor variations were. 
necessary to adapt the basic questionnaire-'f irst , to those persons who 
were classified as "technicians" in 1960, and second, to chose college 
trained persons v7ho were in the 1960 experienced civilian labor force but 
not in the scientific^ technical, or other professional occupations selected 
for intensive study, and/or those persons reported by the 1960 household 
informant to have completed four years of college but who were out. of rhe 
experienced civilian' labor force 0 

The final version of the questionnaire sent to the respondents 
after pretesting conducted by the National Opinion Research Center and 
then by the Bureau of the Census consisted of four sections. 
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Section 1 considered current (1962) employment and asked questions 
about employment status, and if working, about the respondent's occupa- 
tion, industry , type of employing organization , earnings , jcb ac tivit ies , 
work relationships, work attitudes, and tVie holding and nature of a Sncorij 
job „ 

Section II dealt with employment status as of April, I960 ''when 
the Decennial Census was taken), and the respondent's first fuil-tirrie job 
upon reaching age twenty-four (an age when most persons have completed 
their formal education}. 

Section III sought information about the education and trainivig 
of respondents, asking questions about colleges attended, field of study, 
type of degree granted, and year work ended- Other topics covered here 
included sources of financing of post -high school training (d iscinguisb - 
ing between undergraduate and graduate level support) and other types of 
training respondents might have received, such as apprenc iceships . company 
training programs, correspondence courses, military training applicable 
to civilian occupations, and the like. 

Section IV secured such background information as age, sex. 
residence, father's occupation, marital status, ages and sex of childrca., 
and membership in professional societies or associations., 

Reports on the Postcensal Survey 

TJiis is the second of three reports in preparation at the National 
Opinion Research Center on behalf of the National Sciei^C3 Foundation.^ 
These reports are based on a tabulation plan that was pr^ pared at NORC 
more than two years ago at the time the Survey entered the field Knowing 
that a major source of occupational differentiation can be found rn the 
age, sex, and educational composition of these occupations, the basic plan 
called for preliminary tabulations from 'the Census Bureau in terms of 
these three statistical "controls.'^ 



The first report is Warkov (in press); the third, Schwartz (1966 
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Furthermore, the first report was prepared with the purpose of 
providing a broad overview of the employment conditions in 1960 and 1962 
of that critical segment of the sample comprised of America's engineers 
and scientists. This second report sketches certain aspects of the educa- 
tion and training of these same scientists; and engineers. As a result of 
these considerations 5 the age, sex, and educational correlates of employ- 
ment and training were prepared for five broad occupation groups. The 

A 

five occupation groups and the detailed occupations Svibsumed by each 
grouping were as shown in the accompanying table (p^ 8) 

While the data analyzed in the first report were all collected in 
1962, they conveyed a time perspective in that the story they told covered 
two points in time: the first described the 1960 conditions of employment 
of scientists and engineers in greater detail than was heretofore available 
from the occupational and employment statistics routinely gathered by the 
Bureau of the Census for the entire experienced civilian labor force; the 
second described in even fuller detail the 1962 conditions of employment 
and job activities of persons classified as engineers and scientists by 
the Bureau of the Census in 1960.^ 

In general, these scientific and engineering occupation groups 
showed systematic differences in the patterns of employment behavior of 



The occupation groups include the academic titles that are normally 
associated with each occupational grouping. Thus professors and instructors 
of engineering were included among the engineer ing occupation group. 
Similarly, professors and instructors of biological sciences were subsumed 
by the occupation group classification covering biological and agricul- 
tural scientists. There was one title, however, that was excluded from 
the biological scientists grouping, namely , prof essors and instructors of 
medical sciences. The exclusion was arbitrary, and some readers may have 
preferred to have them among the biological scientists occupation group 
that is the subject of this report , Inspection of the special tabulations 
indicated that the weighted universe estimate for professors' and instructors 
of medical sciences came to 6,584 in number^ This group was quite dissim* 
i-lar to other occupations covered in this report: fully 39 per cent 
reported "other professional degree" to be their highest one in April, 1960. 
Among the biological scientist occupation group covered in this report, only 
1 per cent reported a professional degree as the highest academic degree 
secured by 1960 (presumably, a medical degree) « 

^The reader may wish to consult U. S. Bureau of the Census (1963^, 
b, c; 1964). 
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OCCUPATION GROUPS USED FOR TABULATIONS OF 
1960 AND 1962 CHARACTERISTICS 



Occupation Group 



Census Occupation Titles in 
Each Occupation Group 



jingmeers 



Physical scientists 



Biological and 
agricultural 
scientists 



Mathematicians and 
statisticians . . 



Social scientists 



Professors and instructors, engineering 

Civil engineers 

Electrical engineers 

Mechanical engineers' 

Industrial engineers 

Other engineers : aeronautical 

chemical 

metallurgical 

mining 

sales 

NEC^ . 

Chemists 

Professors and instructors of chemistry 
Geologists and geophysiclsts 
Professors and instructors ^ geology and 

geophysics 
Physicists 

Professors and instructors , physics 
Professors and instructors ^ natural sciences 
(NEC) 

Miscellaneous natural scientists 



Professors and instructors , biological sciences 
Biological scientists 

Professors and instructors, agricultural 

sciences 
Agricultural scientists 

Professors and instructors , mathematics 
Mathematicians 

Professors and instructors .statist ics 
Statisticians and actuaries ' 

Professors and instructors, psychology ' 
Psychologists 

Professors and instructors, economics 

Professors and instructors, social sciences (NEC) 

Economists 

Miscellaneous social scientists 



Not elsewhere classified. 
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their 1960 incumbents along the dimensions outlined above even when these 
compositional factors of age, sex, and highest academic degree secured 
were taken into account. Nevertheless, much occupational differentiation 
could be explained in terms of these three compositional variables. Posi- 
tion in the age structure and sex roles accounted for some of the differ- 
entials in employment behavior reported in the first postcensal report j 
but by far the most important of the three factors was level of education 
attained by these scientists and engineers . The recipient of the doctor- 
ate among those classified by the Census Bureau in these broad occupation 
groups in 1960, and the worker lacking the minimum of a four -year bacca- 
laureate degree, simply lived in different worlds of work despite their 
common occupational classification. 

For this reason, it is important to learn how these persons pre- 
pared for their occupational life and to identify some of the mechanisms 
that separated out those who were without the four-year degree from 
others who managed to complete their undergraduate requirements and went 
on to secure graduate level degrees. 

The chapter's of this report are as follows: 

Chapter 2. Correlates of Educational Attainment . --Describes certain 
social and demographic characteristics of this sample of 
engineers and scientists, and considers the effects of age, 
sex, social and occupational origins in determining educa- 
tional attainment by 1960. 

Chapter 3. Elementary and High School Characterist ics . --Analyzes the 
effects of attendance at parochial, private, and public 
elementary and high schools on subsequently educational 
attainment; also, types of school curricula and size of high 
school graduating class are considered in the same light. 

Chapter 4. Fields of Study . --Documents the field of study for the high- 
est degree and for each degree held by scientists and engin- 
eers in 1960 and 1962. 

Chapter 5. Sources of Support . --Determines the various sources of support 
employed by scientists and engineers in securing their formal 
training at the undergraduate and graduate levels. Also, the 
single most important source of support is evaluated in terms 
of occupation group, age, sex, and educational status. 
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Chapter 6. (Qualifications for 1962 Employment -Describes various channels 
of training considered by scientists and engineers to contri- 
bute importantly to their job qualifications; also considers 
the subject of supplementary training taken in the various 
nondegree programs of study or preparation v 



CHAPTER 2 

CORREIATES OF EDUCATIONAL ATTAINMENT 



What were the social and demographic characteristics of America's 
1960 scientists and engineers? Did they differ in educational attainment? 
Did social and demographic factors make a difference in the educational 
attainment of professional workers in critical occupations? These are 
some of the questions considered in this chapter. 

, Engineers , physical scientists, biological scientists, social 
scientists and mathematicians differed extensively in certain social and 
demographic characteristics, A summary profile of these professional 
workers (se"e Table 2.1) includes the following: 

Sex. --The engineering occupation ^i^mi^was almost totally male; 
less than one out of one hundred engineers was female. Six per cent of 
the physical scientists and 16 per cent of the biological scientists were 
women. On the other hand, mathematicians and social scientists had con- 
siderable female representation (26 per cent and 24 per cent respectively) . 

Age. --The five occupation groups also varied in terms of age com- 
position: The most "youthful" group consisted of mathematicians, with 
over four out of ten (41 per cent) younger than thirty-five years of age 
in 1962; then physical scientists (36 per cent under thirty-five), bio- • 
logical scientists (31 per cent), engineers (30 per cent), and social 
scientists (26 per cent) . A different occupational rank order prevailed 
in the ext.ent to which workers were concentrated in the older age groups, 
i.e., forty-five or older. While social scientists were most likely to 
be over forty-four (fully 41 per cent were) , the physical scientists rather 
than the mathematicians were least likely to be among, the older age groups 
(some 28 per cent of the physical scientists were over forty-four). The 
remaining three occupation groups--mathematicians , engineers, and biological 
scientists--f ell in the middle; one out of three- professional workers in 
each of these 1960 occupation groups was forty-five or older in 1962. 

Marital status . --Men and women had substantially different marital 
profiles in 1962. Without exception, men were more frequently married 
than their female counterparts while women more frequently reported sepa- 
ration, divorce, and widowhood. This held true among each of the occupation 
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groups considered in this report even when age group was taken into account. 
Parenthetically, educational ^.ttainment (to be considered in detail be- 
low) made little or no difference in the marital profiles of male scientists 
and engineers, whereas level of education did make a difference in the 
marital status of \;omen, the proportion married declining with each step 
up the academic ladder. 

Soc*.i<3l origins . - -If social origins are measured by father's occu- 
pation when respondents were sixteen years of age, the data show that 14 
per cent 'of the engineers and from 18 to ^20 per cent of the four scientific 
occupation groups reported that their fathers were in occupations classi- 
fied by the Bureau cf the Census as "Professional, Technical and Kindred."^ 

Having briefly described some of the major social and demographic 
features of the occupational profile, we turn to the question of educa- 
tional attainment and consider whether the five occupation groups under 
review also differed in academic levels of attainment. 

Educational Attainment of Scientists and Engineers 

That advanced education is a prerequisite for entry to the occu- 
pations classified as PT&K is well known. However, it is not known to 
what extent the scientific and engineering occupations that are part of 
the PT6cK occupational category are differentiated on the basis of the 
educational origins of their incumbents or to what extent varied educa- 
tional pathways were followed to these 1960 occupations. In this section 
we document the movement of engineers, physical scientists, life scientists, 
mathematicians, and social scientists through the system of higher education, 
and we specify some of the conditions that facilitated or impeded movement 
to the next stage of academic attainment. 

^The higher thie scientists' and engineers' level of academic 
attainment by 1960, the higher the proportion reporting^ that their fathers 
were in PT&K occupations. Furthermore, female scientists reported their 
fathiers were employed in PT6cK occupations more frequently than did their 
male counterparts (See Warkov [in press. Chap. 2]). 
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How then did the five occupation groups compare on educationa] 
attainment? If this is measured by the highest academic degree secured 
by 1960 by these scientists and engineers, Table 2.2 shows that there 
were extensive differences among them in the extent to which incumbents 
of these occupational slots have (1) attended college; (2) taken the bac- 
calaureate; (3) embarked upon graduate work (designated as "bachelor 's 
plus^' in tables and text); (4) received the master's degree; and (3) 
secured the doctorate. 

A substantial minority (47 per cent) of the persons coded as engi- 
neers by the Bureau of the Census had not received a bachelor's degree 
by 1960, and over one out of ten (13 per cent^ had not even attended 
college. In contrast, two out of three persons classified as mathema- 
ticians or statisticians were at least bachelor's recipients, as wtre 
three out of four physical scientists , four out of five biological scien- 
tists, and seventeen out of twenty social scientists. As for the occu-^ 
pational rank order in the extent to which the incumbents of these 1960 
occupational slots had secured the doctorate, the Ph.D. m engineering 
was r'.re , only one out of one hundred carrying these credentials in con- 
trast'To" three out of ten soCi^T'Scientists . These five occupation groups 
then differed extensively in their composition as represented by the edu- 
cational attainment of their 1960 incumbents c / 

If these percentages are cp-D ulated to indicate the proportion 

attaining each academic level, the second panel of Table 2o2 shows that 

at least 96 per cent of the social scientists had some college attendance, 

as did 88 per cent of the engineers „ At least 85 per cent of the former 

held the bachelor's degree by 1960— only 53 per cent of the enginet^.rs did- 

To contrast the extremes once again, three out of four social scientists 

went beyond the bachelor's to attend graduate school; only one out of four 

ft 

engineers reported any graduate level training, and so forth » Within each 
group the next step in educational attainment as measured by the degree 
secured by 1960 was accompanied by a decline in the proportion of the occu- 
pation group that moved to that level. These findings appear to support 
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the proposition that the American system of higher edu'catioa is a pipe 
line processing the student material so that progressively fewer 
persons seek to move on cO the next academic level, 



TABLE 2,2 

EDUCATIONAL ATTAINMENT (1960), BY OCCUPATION GROUP (1960) 

(Percentage Distribucioa and Cumulative 
Percentage Distribution) 



Per Cenf j Cumulative Per Cent'i 



Occupation 


Educational Attainment 


■ 

Weighted 
• Number 
of 

Per sori-s"^' 
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No College 


Some 
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Bachelor ' s 


Bachelor ' s 
Plus 
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Doctorat'e 
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Bachelor ' s 
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Engineers . . 
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36,512 
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scientists . 
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11 
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13 


33 


31 


96 


85 


.77 


64 


31 


o5,091 


N . . 






















1,127/477 


NAj highest degree attained » 










27,030 


. Total 


N . 




















1/154 ,,50? 



The Bureau of the Census weighted up and eKpand^.d each occu*- 
pation sample to its 1960 universe representation in the expet ie.ncp.d 
civilian labor force. 
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Sex Differences in Educational Attainment 

Substantial differences obtain in the extent to which women are 
among the incumbents of these 1960 occupation groups. Examining differ- 
ences in educational attainment by sex, Table 2.3 shows that among the 
physical scientists, a slightly greater proportion of women stopped at 
the bachelor's level in 1960 and twice as many men (16 per cent) as women 
(8 per cent) held doctorates. In the biological science occupation group, 
women were overrepresented at the lower levels (pre-bachelor ' s and bach- 
elor's), t^ut proportionately three times as many men as women held the 
doctorate. Among mathematicians, the dividing point was represented by 
the bachelor's degree: beyond this level, men outdistanced women while 
women were more likely to have the bachelor's or to have stopped short 
of this degree. No differences are discerned until the master's among 
the social scientists: interestingly, proportionately more women than 
men held this intermediate graduate degree in 1960, but 35 per cent of 
the men held the doctorate in contrast to 19 per cent of the women. 

The educational attainment of workers in these five occupations 
is shown again in Table 2.3 in the form of cumulative percentages. It 
is evident that sex differences in movement through the educational pipe- 
line importantly influenced patterns of academic development among the 
four scientific occupati^'a groups. 

Initial occupational differences in types of career lines stood 
out in even sharper relief when men and women were treated separately. 

Age Group and Academic Attainment 

Whether or not age composition shaped these differences in academic 
attainment of 1960 scientists and engineers may be considered by inspecting 
Table 2»4. Of course, these data provide an approximation subject to 
distortion that only a longitudinal study of cohorts could circumvent. 
This must be kept in mind when interpreting cross-sectional age-related 
differences in education attainment of engineers and scientists at this 
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one point in time- (April, 1960). The table suggests that an upgrading 
in education.al"attainment occurred at certain levels but not at others, 
and in certain age groups but not in others. Considering each occupation 
group sepatarely, we see the following: 

Engineers „ - -For each of the three age groups; twenty-five, to 
thirty-four, thirty-five to forty-four, and forty-five to fifty-four, 
there was almost universal exposure to some college-level training. Even 
so, more younger engineers attended college (94 per cent) than did the 
older ones (82 per cent) . There was a dramatic increase in the proportion 
who were bachelor's recipients: two-thirds of the younger engineers in con- 
trast with two-fifths of the older engineers were college graduates by April, 
1960. In addition, relatively more younger men entered graduate school or 
took the master's degree' rates of entry into graduate school were lower 
among the engineers aged thirty-five to forty-four and even more so among 
those aged forty-five to f if ty-f our . 

Physical scientists . --Cumulative percentage distributions show that,^ 
like the engineers, physical scientists in every age group had almost uni- 
versal exposure to college and a slight age-related increase in college 
exposure as well (96 per cent among the younger physical scientists as 
compared with 88 per cent among the older ones) « Like the engineers, an 
increase in rates of college completion occurred if older physical scien- 
tists, agec forty -five to fifty-four, are compared with others. On the 
other hand, no differences appeared among the plj; 'cal scientists aged 
twenty-five to thirty-four and thirty-five to for four, while there were 
differentials in attainment among the c^^'^ineers in these two age grades. 
Furthermore, rates of entry into graduate school have maintained the same patr 
physical scientists aged foitv-five to fifty-four entering graduate school 
by 1960 less frequently than their younger counterparts aged t^^^enty-f ive 
to thirty-four or thirty-five to forty-four. Like the engineers, however, 
no age-related differences were discernible in the chances of holding the 
master's or the doctorate by 1960^ 
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Mathematicians . different pattern occurred among mathematicians; 
there were age differences in levels of educational attainment that were 
similar to those found among engineers but unlike the pattern characterizing 
the physical and biological scientists. 

Specifically, the panel presenting cumulative percentage distributions 
shows that the proportion of each age group who entered college, took the 
bachelor's degree, and entered graduate school is directly related to age: 
in each case, proportionately more mathematicians aged twenty-five to thirty- 
four reached these levels than those in the group aged forty-five to fifty- 
four"'. On Che other hand, those aged twenty-five to thirty- four have not 
attained the doctorate as frequently as their older counterparts in this 
occupation group despite their higher rates of completion farther down the 
academic line. Again, the time factor explains this discrepancy. 

In each of the four occupation groups reviewed to this point , a 
different pattern of educational attainment was found when the age groups 
were compared on their absolute levels of achievement. 

Socia l scientists . --Table 2.4 shows that at every academic level 
and in every age group, these professional workers had even higher rates of 
academic attainment than the physical scientists. There were few important 
age differences among the social scientists in levels of attainment: at 
each degree level those in the group aged forty-five to fifty-four were 
similar to their younger counterparts in the proportion who entered col- 
lege, took the baccalaureate, or started graduate study. 

Educational Attainment and Occupational Origins 

Continuing to focus on the problem of academic attainment of persons 

in these five occupation groups, this section considers whether the first 

full-time civilian job secured at age twenty-four was related to th'^ level 

2 

of education achieved by 1960» While the selection of any one point in 



See Warkov (in press. Chap. 5) for the discussion of occupational 
origins of scientists and engineers. 
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the working career is necessarily an arbitrary choice, this point in time 
should eliminate the full-time job that may have been incidental to the 
student ^s long-term career plans. 

Further light is shed on conditions affecting educational advance- 
ment if persons whose occupational affiliation at age twenty-'four conforms 
to their 1960 occupation group are compared with those workers who differ 

in their occupational affiliations at these two points in time. 
f-"^"i ... 

The data are presented in the form of cumulative percentage dis- 
tributions in Table 2.5- Examination of the cumulative percentage distri- 
butions in each of the five occupation groups ^"eveals the following: 

1, In every occupation, and at every level of educational 
attainment, persons with jobs at age twenty-four in occu- 
pations below the PT&K stratum were less likely to hold, 
the bachelor's 3 enter graduate school, take the master's, 
or hold the doctorate by 1960 than their counterparts 
whose jobs were in their 1960 occupation or in other 
PT6cK occupations, 

2. Comparisons between those holding jobs at age twenty- 
four in the same occupation and those in other PT6cK 
occupations yielded a number of differences depending 
on the occupation and the educational level. Among the 
four scientific occupations, those holding jobs in other 
PT&K occupations reported slightly higher rates of attain- 
ment at every level save the doctorate- Among the engi- 
neers, the reverse -held true. 

The finding that 1960 scientists and engineers whose full-time 
jobs at age twenty-four were in occupations be low the PT&K stratum had 
attained lower academic levels than their counterparts with jobs within ■ 
the PT6cK stratum wiTl require additional study- Persons holding such 
jobs had farther to "travel" to attain their 1960 occupational position. 
The handicap imposed by full-time civilian employment below the PT6cK stratum 
presumably was reflected in lower levels of attainment by 1960. 

The second find ing is problematical : On the face of it, there is. 
little reason to expect that persons moving into their 1960 occupation 
group from other PT6cK occupations should show higher rates of attainment 
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at every level (except the doctorate) than their counterparts in each of 

the four scientific occupation groups who maintained their early occupa- 
tional affiliation. 

TABLE 2.5 . ' 

EDUCATIONAL ATIAINMiNT (1960), BY TYPE OF OCCUPATION GROUP AT 
AGE TWENTY-FOUR AND OCCUPATION GROUP (I960) 

(Cumulative Percentage Distribution} 



Occupation Group, 
1960, and Type of 
Occupation Group 
at Age Twenty-four 



Cumulative Per Cent 



T 



Educational Attainment 



Bach- 
elor ' s 



Bach- 
. e lor ' s 
Plus 



Master ',s 



Doc- 
torate 



j Weighted 
Number 

of 
Persons 



Engineers 

Same .... 
Other PT&cK^. 
Other . . . 



65 
51 
31 



30 
26 
13 



1 

2 
0 



497,954 
113,623 
203,088 



Physical scientists 

Same 

Other PT&K . . 
Other .... 



80 
83 
59 



56 
64 
31 



34 
40 
12 



18 
18 
4 



86,537 
23,361 

15,698 



Biological scientists 

Same 

Other PT&K . . . 
Other . . . . . 

Mathematicians 

Same 

Other PT&K . . . 
Other 



87 
8,9 
78 



71 

75 
58 



56 
58 
34 



75 
84 
43 



54 
71 
28 



36 
47 
12 



Social scientists 

Same 

Other PT&K . . 
Other . . . . 



89 
93 
72 



81 

89 
56 



69 
76 
41 



34 
29 
14 



14 
11 
3 



39 
32 
20 



16,507 
7,474 
4,772 



16,502 
7,992 
8,543 



25,434 
22,305 
13,278 



N .................... 1,063,068 

Not employed, age 24 ........... 19,198 

NA, highest degree attained 72 ,241 

Total N 1,154,507 



PT&K = professional, technical and kindred occupations. 



f 



23 

Closer inspection of the cumulative percentage distributions shows 
that the differences between ^'PT&:K Occupation Group Different^' and ^^Occu- 
pation Group Same^' are greatest in each of the four scientific groups in 
favor of "PT£iK Occupation Group Different" among those who have entered 
graduate school but held no advanced degrees by 1960. One interpretation 
that accords with these data and is subject to confirmation or rejection 
when additional analysis is undertaken would go as follows: Scientists 
moving into ll^eir 1960 occupation group from other occupations in the PT6cR 
stratum, incur certain "costs" in switching occupations, the most important 
one being che necessity for additional formal training Since entry into 
their 1960 scisntific occupation group from another PT&cK occupation already 
impli'-iS boch college level training and receipt of a bachelor's degree, i.t 

appears that such persons enrolled for additional college and graduate level 
3 

t ra ining 

Sex Roles ' Their Effects on Educational Attainment 

Directing our attention once more to the educational consequences 
of differential occupational origins, we have shown that sex roles impor- 
tantly contributed to differences in educational level earlier in this 
report. Whether sex roles alter or modify the finding that movement into 
the 1960 occupation from other occupations below the PT6:K stratum resulted 
in lower levels of academic -attainment by 1960 may be determined from data 
shown in Table 2.6, We learn that: 

a) Controlling for occupational origins, men experienced higher 
levels of educational attainment in thirty-nine out of forty- 
eight possible comparisons in the four scientific and mathe- 
matical occupation groups in terms of completion of the 



Because the data in their present form do not permit a direct 
control for year in which work was completed for the highest degree held, 
it is evident that our findings may be confounded because an unknown pro- 
portion of these scientists and engineers received their bachelor *3 after 
age twenty-four. Here, too, additional cross-tabulations are anticipated 
CO clarify this pattern of relationships. 
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TABLE 2.6 



EDUCATIONAL ATTAINMENT (1960), BY TYPE OF OCCUPATION GROUP AT AGE TWENTY -FOUR, 

SEX, AND OCCUPATION GROUP (1960) ' 

(Cumulative Percentage Distribution) 



Occupation Group 
(I960) and Type of 
Occupation Group at ■ 
Age Twenty -four 



Sex 



Engineers 



Same . . . 
Other PT&k" 



Other 



Male 
Female 

Male 
Female 

Male 
Female 



Physical scientists 
Same 



Other PT&K 



Other 



Male 
Female 

Male 
Female 

Male 
Female 



Biological scientists 
Same 



Other PT&K 



Other 



Mathematicians 
Same . . 



Other PT&K 



Other 



Social scientists 
Same 



Other PT&K 



Other 



Male 
Female 

Male 
Female 

Male 
Female 



Male 
Female 

Male 
Female 

Male 
Female 



Male 
Female 

>lale 
Female 

Male 
Female 



Cumulative Per Cent 



Educational Attainment 



Bachelor ' s 



65 
45 

51 
57 

25 
17 



80 
85 

79 
82 

58 
81 



88 
78 

91 
81 

76' 
lib 



80 
59 

84 
82 

51 
24 



90 
85 

92 
96 

74 
66 



Bachelor' s 
Plus 



30 
31 

26 
31 

10 

7 



56 
48 

61 
57 

30 
58 



75 
47 

80 
60 

52 
32 



62 
27 

73 
59 

34 
14 



83 
72 

86 
86 

64 
48 



Master ' s 



9 
19 

9 
20 

2 
4 



35 
23 

37 
34 

11 
16 



61 
31 

63 
40 

35 
21 



42 
19 

48 
39 

15 
5 



72 
61 

72 
76 

49 
37 



Doctorate 



1 
3 

2 
2 

0 
0 



19 
8 

15 
9 

4 
6 



38 
12 

33 
15 

15 



18 
4 

13 
5 

5 
0 



44 
21 

39 
21 

17 
13 



Weighted 
Number .of 
Persons 



495,988 
1,966 

12,025 
1,597 

250,944 
■ 2,155 



81,436 
■5,101 

20,272 
1,999 

15,103 
685 



14,035 
2,472 

5,968 
1,608 

4,230 
317 



12,478 
4,024 

6,036 
2,046 

6,137 
2,303 



20,398 
5,036 

14,861 
6,874 

11,272 
2,577 



ERIC 



1^ ; . . , 

ISIot einployeci at age 24 . » , 
ISIA, highest deeree attained 



1,011,943 
. . . .19., .19-8. 
123,366 



Total N o ........ • 1,154,507 



PT6cK=prof essional , technical, and kindred. 
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bachelor entry into graduate school, receipt of the master's, 
and receipt of the doctorate / The cumulative percentage distributions 
indicate that women consistently outdistanced men among those 
physical scientists entering their 1960 occupation from jobs held 
at age twenty-four below the PT6cK stratum. Of course, some 
of the men held blue-collar jobs, while all the women were in 
white-collar work in those firs^t full-time civilian jobs. 

b^) Among the men, no modification in the original relationship 

between occupational origins and subsequent educational attain- 
ment was found in examining cumulative percentage distributions 
Similarly, with the exception of attainment at the Icwer academic 
levels among the physical scientists, women entering their 1960 
occupations from below the PT&K stratum showed lower educational 
levels of achievement than their counterparts • from withm the 
PT6£K stratum; while women entering their 1960 occupation from 
other PT&K occupations showed slightly higher levels of acaaemic 
advancement than their f em.3 le counterparts who were in their 
1960 occupation by age twenty -four ,. 

Age Differences in th e Educational Consequences 
of Occupational Origins 

Whether or not age group modified the relationship between occupational 
origins and subsequent educational attainment by 1960 is considered here. 
Each 1960 occupation group is treated separately in the five panels of Table 
2.7. 

Engineers > --Inspection of the cumulative percentage distributions in 
Panel A shows that younger engineers were more advanced academically than 
older engineers, provided that their occupational origins lay in engineering 
occupations at age twenty-four or were nonprofessional; but age differences 
in academic attainment were negligible among those whose job at age twenty- 
four was classified as PT&K but nonengineering. The strongest age differ- 
ences obtained among those starting as engineers, and it is quite possible 
that this educational impetus will be sustained. The reason for the near 
absence of an age relationship with academic advancement among engineers 
of PT6cK nonengineer ing origins probably is attributable to the fact that 
a majority held jobs in the technical occupations at age twenty-four. 
Despite the age variations shown in these panels, the more important 
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source of variation in educational attainment lies in the occupational 
origins of engineers: non-PT6cK jobs at age twenty-four invariably re- 
sulted in lower levels of academic advancement in every age grade. 

Scientists . --Among the four scientific and mathematical occupa- 
tion groups, we find that, controlling for age, those who entered their 
1960 occupation from other PT&K occupations were more likely to have com- 
pleted the bachelor's program and to have entered graduate study (this was 
the case in eleven out o£ twelve comparisons). No differences were found 
in proportions completing the master's program by April, 1960, however. 
The familiar relationship vis-a-vis the doctorate prevailed, i.e., in 
every comparison, those holding jobs at age twenty-four in the same occu- 
pation as that in which employment was held in April, 1960, were more 
likely to complete the doctoral program^ Thus, controlling for age, it 
is evident that the earlier speculation on the costs of switching occupa- 
tions is supported by the data presented in this section. Furthermore, 
the lower levels of academic attainment noted with respect to those entering 
their 1960 occupations from jobs held in non-PT6eK occupations at age twenty - 
four also held up when age grade was taken into consideration. 

In general, the data suggest that differences in graduate level 
training and completion of graduate programs favoring the older age groups 
simply reflected differences in amount of time available for advanced study. 

Summary 

Chapter 2 has presented a profile of America's 1960 scientists 
and engineer s,put lining selected characteristics in terms of the major 
variables employed in this report: occupation group by sex, by educational, 
attainment, and by age group. The findings may be summarized as follows: 

The sex composition of these five occupation groups varied from 
engineering (overwhelmingly male), and physical science (only . slightly less mal 
to biological science (somewhat less), mathematics and the social sciences, 
which show considerably more female representation. 
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The five occupation groups rank differently in terms of their respec- 
tive age composition. Mathematicians proved the most youthful, followed 
by physical scientists, biological scientists^ engineers, and finally social 
scientists . 

At the time this survey was conducted, 93 per cent of the engineers 
down to 78 per cent of the mathematicians were married. Men and women in 
these occupation groups had substantially different marital profiles. 
Without exception, men were more frequently married than their female coun- 
terparts in each of the 1962 occupation groups. Likewise, women reported 
more separation, divorce, or widowhood. In general, men experienced more 
marital stability than women. 

There were extensive differences among scientists and engineers in 
the extent to which incumbents of these occupational slots had attended 
college, received the baccalaureate, embarked upon graduate work, received 
the master's degree, and received the doctorate. Whether the first full- 
time civilian job secured at age twenty-four influenced the level of educa- 
tion achieved by 1960 was considered. Persons whose 1960 occupation group 
conformed to their occupation group at age twenty-four were compared with 
those who differed in their occupational affiliations at these two points in 
time, controlling for age, sex, and educational attainment* Workers holding 
jobs at age twenty-four in occupations below the PT6cK level had lower levels 
of educational attainment by 1960 than their counterparts with jobs at age 
twenty-four in PT^ occupations. 
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CHAPTER 3 



ELEMENTARY AND HIGH SCHOOL CHARACTERISTICS 



Educational Origins: Types of 
Elementary and High Scho ols 

Among the many public issues currently undergoing scrutiny by 
social scientists, there is one that is germane to our present investiga- 
tion: the possible effects of education under varying organizational 
conditions on subsequent adult behavior as exemplified by Cci^eer choice 
and types of employment actually secured ^ Since the Postcensal survey 
collected retrospective information on the types of elementary and high 
schools attended by persons in certain scientific, technical, and 
engineering occupations in April, 1960, it is possible to contribute (if 
only indirectly) to the current debate by documenting the extent to which 
engineering and scientific personnel with public, parochial, and private 
elementary and/or high school experience differ in their educational 
attainments. The questionnaire item in the survey that permits this kind 
of analysis went as follows: 

Which of the following types of elementary and 
high schools did you attend? (Check as many 
as apply.) 

Public 
Parochial 
Other private 

Table 3.1 shows that between 90 and 95 per cent of the persons in 
these occupations in 1960 attended public elementary or secondary school. 
Furthermore, at some time in their childhood or adolescence, or both, 12 
to 14 per cent of these scientists and engineers attended a parochial 
school, vith the exception of the biological scientists, whose attendance 
in this type of school was less frequent (8 per cent) . Although informa- 
tion on religious affiliation was not secured in the Postcensal survey, it 
is reasonable to assume that all but a minor fraction of the parochial 
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school attenders were in Catholic elementary or high schools. Representa- 
tion of "other private" school students was more varied: social scientists 
were most likely to report this type of schooling (12 per cent) v/hile the 
engineers and the biological scientists were least likely to have had early 
formal training under these conditions. 

TABLE 3*1 

TYPES OF ELEMENTARY AND HIGH SCHOOLS ATTENDED, 
BY OCCUPATION GROUP (I960) 

(Per Cent) 



Occupation Group 
(1960) 


Type of Elementary or 


High School 




Weighted 
Number 

of 
Persons 


Public 


Parochial 


Other 
Pr ivate 


Total^ 


Engineers .... 


93 


14 




7 


114 


868,044 


Physical 
scientists . . . 


91 


14 




8 


113 


134,480 


Biological 
scientists . . . 


95 


8 




7 


110 


32,395 


Mathematicians 


90 


15 




10 


115 


37,303 


Social scientists 


92 


12 




12 


116 


67,742 



N 1,139,964 

NA, type of school attended .... 14,543 



Total N 1,154,507 



The rows add up to more than 100 per cent because of multiple 
responses to the question on type of schools. 



Whether or not scientists or engineers were educated in these 
various types of elementary or high schools is a meaningful question only 
if an assessment is made of the possible consequences of exposure to one 



39 



rather than another type of schooling. Were those who attended a parochial 
school as likely to enter graduate school or take the doctorate as respon- 
dents who reported public or private schooling? While the tabulations 
that are presently available do not allow us to sort out those who had 
mixed types of experience and contra*^ r them with the scientists or engi- 
neers whose early education was public or solely parochial, it is 
still possible to compare those who :.ad any of one type of exposure with 
others who had any of another type of early training. 

Consider the educational attainments of these five occupation 
groups in Table 3. 2, which shows the cumulative percentage distributions 
according to type of elementary or secondary school attendance. These 
comparisons show that scientists and engineers who attended a private 
elementary or high .school were at an advantage in subsequent educational 
attainments in each of the occupational groups: engineering, physical 
science, life science, and mathematics. At the same time, experience at 
some time in childhood or adolescence in a parochial school, presumably 
Catholic in sponsorship, was systematically related to an underrepresenta- 
tion in the physical, life, and social sciences and mathematics. Perhaps 
attendance at '*other private" schools implies higher social class standing; 
perhaps it is indicative of superior ability or stronger curricular 
offerings. On the other hand. Catholic parochial schools, it is alleged, 
transmit values that deflect their students from the scientific and 
intellectual pursuits. However, there is some evidence that only recently 
a transformation has occurred in the products of Catholic education that 
should promote the disappearance of occupational differentiation with 
religious roots* 

If this is the case, then it is crucial that school origins be 
examined from a time perspective „ The best approximation of a trend study 
that is on hand is provided by the classification of these scientific and 
engineering personnel by age* If there has been a change in the character 
of parochial school education, then younger scientists who attended 
parochial elementary or secondary school should begin to approximate their 
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non-parochial peers in educational achievement.* In the five panels of 
Table 3.3 each occupation group is broken into the three age groups: 
twenty-five to thirty-four; thirty-five to forty-four; forty-five to 
fifty-four. 

Reviewing these findings, the evidence is overwhelming that 
(1) exposure to parochial schools at the elementary or high school level 
deflected the 1960 incumbents of scientific and engineering occupations 
from attaining advanced levels of academic proficiency to the same extent 
permitted by public school backgrounds; and (2) that there is little 
indication, if any, that the younger scientists and engineers, with paro- 
chial school experience were more likely to catch up with their nonparo- 
chial fellows. 

In his analysis of data in the NORC longitudinal study of career 
choice, Greeley (1963) showed that the June, 1961, baccalaureate recipients 
of American colleges of arts. and sciences who were Catholic, and those who 
were Catholic and attended parochial high schools, were no different from 
Protestants in the extent to which they aspired to scientific careers. 
It is possible that the phenomenon that Greeley was documenting is so 
recent that an analysis of the Postcensal data that stops with scientists 
and engineers no younger than age twenty- five in 1960 would not catch 
this transformation of the outputs of parochial school systems. For this 
reason, let us consider the scientists in the age group twenty to twenty- 
four. 

Table 3.4 shows that the pattern of academic attainment reflected 
in the cumulative distributions for the three older age groups no longer 
prevailed; events have taken a new turn and parochial school training 
among 1960 engineers and scientists in the age group twenty to twenty- 
four afforded no less an opportunity for advancement than did public 
elementary or high school background. The data even suggest that 
parochial school origins may be advantageous I When all three types of 
academic backgrounds are compared in each of the five occupation groups, 
then parochial school attenders did better than the others in extent of 
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TABLE 3.4 

EDUCATIONAL ATTAINMENT '(I960), BY TYPES OF ELEMENTARY AND 
HIGH SCHOOLS ATTENDED, AND OCCUPATION GROUP (I960) 

(Age Group 20-24, I960) 

(Cumulative Percentage Distribution) 



Occupation Group (1960) 


Cumulative Per C 


ent 


We igh t ed 


and Types of Elementary 
and Secondary Schools 


Educational Attainment 


Number 
of 


Attend ed 


Bachelor ' s 


Bachelor ' s 
Plus 


Mas t er ' s 


Persons 










868,044 


Private o , , 


66 


49 


7 




Public 


51 


23 


1 




Parochial 


72 


39 


2 




Physical scientists . ... 








1 o / /.on 




58 


44 


5 






64 


33 


3 




Parochial . . . . . . . 


73 


39 


4 




Biological scientists • 












74 


54 • 


6 






60 


37 


6 




Parochial ».,....„ 


67 


45 


L 




Mathematicians . . 








37,303 


Private .... 


74 


38 


0 




Public ........ 


54 


35 


5 




.^arochial . 


66 


28 


0 




Social scientists . , , . 








67,742 


Private 


53 


48 


26 




Public 


65 


51 


13 




Parochial 


62 


37 


13 





N 1,139,964 

NA 10,679 



Degree exclusions ...... 3 ,864 

Total N ...... . 1,154,507 
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academic attainment at the bachelor's level. Private school attenders 
maintained their lead in terms of entry to graduate school and completion 
of the master's degree. Of course, it is too soon for this age group to 
have completed the doctorate save for the outstanding exceptional individ- 
ual. 

Comparisons between the parochial and public school engineers and 
scientists show a striking change from the almost perfect correlation 
between type of early academic background and rank order on extent of 
academic attainment prevailing in the three older age groups. Specific- 
ally, in four out of five occupation groups (social science was the 
exception), parochial school attenders were more likely to have completed 
the bachelor ' s program. At the next level (entry into graduate school), 
those with parochial school backgrounds in the three occupation groups 
of engineering, physical science, and biological science outranked their 
public school fellows; while at the next level (completion of the master's 
degree) , public and parochial attenders each reported a higher rate of 
completion in two occupation groups and a tie in the other. 

It is clear that only in the past few years a striking change 
has occurred in the influence on levels of subsequent educational attain- 
ment of parochial school attenders at the elementary and high school 
^level. ' In this section of the report, let it suffice to document this 
change. At a later state in the analysis of these data, this newly 
emergent relationship may be studied in greater depth. 

Educational Origins: Types of High School Curricula 

Another item of information included in the Postcensal survey 
concerns the type of high school curriculum that was offered to the 1960 
scientist and engineer in his senior year. Just as the question wais 
posed in the previous section on the relationship between types of ele- 
mentary and high schools attended and subsequent educational attainment, 
we may ask whether workers in the experienced civilian labor force in, 
selected occupations were differentiated on the basis of curriculum studied 
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during the last year of high school. The survey item was: 

During your senior year in high school, 
was your curriculum-- (Check one.) 

Academic 

General 

Technical 

Vocational 

Commerical 

Other 

Did not attend through 
senior year 

Differences by type of senior year high schocl curriculum offer- 
ing are shown in Table 3.5. Close to eighc ouc of cen 1960 social 
sc ientis ts (77 per cent) reported ^'academic" types of curricula in their 
senior year as did two-thirds of the mathematicians (68 per cent), almost 
as many biological scientists (64 per cent), and over six out of ten 
physical scientists (61 per cent). In contrast, fewer than one-half (43 
per cent) of the engineers reported this type of curriculum in their last 
year of high school. Engineers were "different" from scientists in the 
extent to which the 1960 incumbents were likely to take academic types 
of courses of study that presumably are prerequisites of entry to college 
On the other hand, one out of four engineers reported a "general" 
curriculum; among physical scientists, some 22 per cent reported "general 
curriculum study as did 25 per cent of the biological scientists. Even 
fewer mathematicians (16 per cent) and social scientists (14 per cent) 
were in this type of program in the last year of high school. Another 
occupational pattern appeared in relation to "technical" curricular 
offerings: fully 21 per cent of the engineers as contrasted with 2 per 
cent of the social scientists were in this type of high school program, 
the remaining occupations falling in the middle- In effect, the percent- 
age reporting "technical" curricular work in their senior year in high 
school varied inversely in rank order with the percentage indicating 
"academic" work in these five occupation groups. 

Whether or not a high school student graduated via the "academic" 
route says much about his prospects for further study. The three panels 
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31,575 
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of Table 3.6 show the percentage of each occupation group at each level 
of educational attainment who had senior high school work that was 
academic, general, and technical. Two conclusions appear from these data: 

First, academic course work at the high school level is the 
key that opens the door to higher education. Scientists 
and engineers who held the bachelor's as their highest de- 
gree, entered graduate school, and took the master's or 
held the doctorate in 1960 were concentrated among those 
who reported academic course work in senior year in high 
school; and 

Second, despite the importance of academic preparation at 
the high school level, considerable slippage occurred 
permitting advanced training more readily in some fields 
than in others even when nonacademic preparation was taken. 

Academic curricular backgrounds. --The first panel shows that with 
each step up the academic ladder, the proportion reporting academic high 
school preparation in the senior year increased. For example, engineers 
who held no academic degree in 1960 were in this type of high school 
curriculum in only three cases out of ten, while eight out of ten (78 per 
cent) of the engineers who hold doctorates reporte'. this type of prepara- 
tion. Similarly, 54 per cent of the soc**.al scientists who were lacking 
a four-year degree were "academic" while 87 per cent of the incumbents of 
social science positions in the experienced civilian labor force in 1960 
who were recipients of the doctorate were "academic" in high school back- 
grounds. It is noteworthy, as well, that the amount of variation among 
the five occupation groups in the proportion reporting academic backgrounds 
steadily narrowed with each step forward. Among the bachelor's recipients, 
twenty-four percentage points separated the bottom (engineers) from the 
top occupation group (mathematicians); at the doctoral level, the spread 
in percentage points was reduced to thirteen. Academic preparation at 
the high school level evidently was of almost equal importance in every 
occupation group at the doctoral level, but greater variation was possible 
earlier in the academic game* 
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General curricular backgrounds > - -From one-quarter to one-third of 
the incumbents of these five occupation groups reported '^general" high 
school preparation if they held no academic degree in I960. The propor- 
tion undertaking this type of high school preparation in their senior 
year typically , declined with each academic level. For example, some 25 
per cent of the physical scientists holding the bachelor^ s as their 
highest degree were in "general" course work in high school as compared 
with II per cent who held the doctorate in I960. From the baccalaureate 
through to the doctorate, the biological scientists were most likely of 
all scientists or engineers to report this type of high school background 
while the social scientist were least likely to do so. Whether I960 
incumbents attended high schools that differed ■•r. th^ range of course 
offerings cannot be determined directly from these data. However, as 
shown below,, biological scientists differed from the remaining occupation 
groups in the size of their high school graduating class (see Table 3.7). 
Whether size of graduating classes was related to types of curricular 
offerings also must be deferred for later analysis. 

Technical backgrounds. --If i960 scientists and engineers at 
advanced levels of educational attainment were unlikely to have reported 
general preparation in high school in co-trast to academic preparation, 
then the third panel of Table 3.7 shows that they were even less likely 
to have "technical" curricular backgrounds in the senior year of high 
school. Furthermore, even when technical backgrounds were reported, they 
declined in frequency with each academic step forward. More importantly, 
while the percentage of biological scientists, mathematicians, and social 
scientists reporting this form of high school preparation were negligible, 
there was substantial representation of this form of high school training 
among the engineers and to a lesser extent among the physical scientists. 
Over one out of five engineers who held no degree received technical 
training in their senior year; the same proportion reported this form of 
high school preparation among the bachelor's recipients and among the 
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entrants to graduate school as well. However, at the doctoral level 
the percentage declined to 9- 

The data presented thus far on types of high school curricula 
illuminate another aspect of the academic origins of 1960 engineers and 
scientists. When these same data are presented as cumulative percentage 
distributions for each of the five occupation groups, they point to the 
crucial role of the high school academic curriculum in determining the 
subsequent chances for educational advancement* ^y those employed in 1960 
in the sciences and engineering. 

Table 3.8£-£ gives cumulative percentage distributions for each 
age group in order to ascertain whether various types cf high school 
preparation had a different impact on subsequent academic performance 
and whether the differences in favor oi academic preparation varied by 
age group. 

Considering first the question of rank order of proportions indi- 
cating any given level of educational achievement within each occupation 
group in the four age groups, the weight of the evidence was overwhelm- 
ingly in favor of academic course work in the senior year of high school. 
In seventy-five possible comparisons (there were no doctorate holders to 
speak of in the age group twent^' to twenty-four) scientists and engineers 
with academic backgrounds in their senior year of high school ranked first 
in rates of completion in some sixty-seven comparisons. For example, in 
virtually every comparison between academic, general, and technical high 
school backgrounds, in each of the four age groups physical scientists 
with academic prepar-ation outdistanced their counterparts whose senior 
year curriculum happened to be "general" or "technical" in proportions 
completing the bachelor's degree. Chances of entering graduate school 
or taking the master's degree and the doctorate; were more favorable if 
there were an academic curriculum than, if other types of preparation were 
reported, etc. This was true of eac. of the five occupation groups. 
Technical as compared with general preparation in the -senior year of high 
school conferred no special benefit: both lagged well behind the academic 
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groups, and there was no stable pattern across the five occupation groups 
that distinguished the effects of one rather than the other type of 
curriculum* 

As was the case in assessing public and parochial backgrounds 
among the age groups, here too there were no historical differences in 
the relationship between high school curricula and subsequent academic 
accomplishment* In each of the three major age groups (twenty- five to 
thirty-four, thirty-five to forty-four, and forty-five to fifty-four) 
there was little that differentiated technical from general high school 
backgrounds, but both groups were outperformed by those with academic 
preparation. 

There was one important development among the scientists and 
engineers in the age group twenty to twenty-four. While the academic 
group maintained its lead, the gap] between this group and the other two 
was not as .great as that found among the older age groups. In each of 
the three occupation groups of engineering , physica 1 sciences , and 
biological scir* ^s, the group with technical or general preparation took 
the lead in ra f completion. And among mathematicians , students with 

"technical" preparation maintained a lead over the academic group in each 
of three comparisons. It was only among the social scientists that the 
usual pattern was found. 

Perhaps one interpretation of this changing pattern among the 
youngest scientists and engineers is that these 1960 incumbents of these 
occupations benefited from post-Sputnik efforts to stengthen the high 
school curriculum in mathematics and the sciences • It is conceivable 
that the noticeable change in academic performance reflects this national 
concern. 

Educational Background: Size of High School Graduating Class 

The proposition that the elementary or high school system which 
scientists and engineers passed through on their way to their 1960 employ- 
ment influenced their subsequent 'educational accomplishments has been 
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shown to be valid for certain age groups, but not for others. This study 
also shows that the types of curricula in the senior year of high school, 
whether deliberately selected or taken because alternative courses of 
study were not available at that particular hi^n school, serve as a 
mechanism that screens out or deflects some students and systematically 
facilitates the academic progress of others. Now we wish to examine a 
third aspect of high school education and trace its possible effects on 
the later academic attainments of these scientists and engineers: Did 
the size of the high school graduating class affect the 1960 academic 
achievement level of these professional workets? 

Size of graduating class presumably correlates with size of high 
school; and large high, schools should be more varied in their course 
offerings and allow for the development of specialized scientific interests 
more readily than small high schools. Furthermore, this variable is known 
to correlate with career choice (Harmon, 1961, p. 688). However, inspec- 
tion of Table 3.9 shows that with one exception, the classification of 
these 1960 incumbents by size of graduating class in high school yielded 
negligible differences. The exception occurred among biological scien- 
tists: they were disproportionately recruited from -small graduating 
classes, especially those of less than fifty, and the same occupation 
group was underrepresented among the largest graduating classes. In fact, 
they showed the lowest rate of representation in each of the five detailed 
size groups starting .t 100-199 and ranging up through the graduating 
class of 500 or more. This deviant pattern of recruitment reflects the 
predominantly 'rural origins of the agricultural scientists included in 
this occupation group; also, other biological scientists raised in small 
towns or villages that lacked the population base for a high school 
organized to serve larger numbers of students would account for this find- 
ing. 

Even this one source of variation is a negligible factor if we. 
ask: "Did scientists and engineers in these five occupation groups differ 
in their academic origins as measured by size of high school graduating 
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TABLE 3.9 

SIZE OF HIGH SCHOOL GR-i^DUATING CLASS, BY OCCUPATION GROUP (I960) 
(Per Cent in Each Size Group) 



Occupation 
Group 
(1960) 


50 
or 
Less 


50- 
99 


100- 

199 


200- 
299 


300- 

399 


400- 

499 


500 
or 
More 


Did 
Not 
Graduate 


Total 


Total 
Persons Who 
Attended 
through 

^onnm* ^ 'Ay 
Oc.Lixwi. xc::ctj_ 


Engineers. . . 


23 


16 


20 


15 


10 


6 


10 


1 


101 


801,806 


Physical 






















scientists » 


26 


18 


20 


13 


8 


6 


'9 


0 


100' 


128il20 


Biological 






















scientists . 


36 


19 


18 


11 


, 6 

f- 


5 


7 


' 0 


102 


30,936 


. Mathematicians 


25 


15 


20 


14 


9 


7 




1 


102 


35,147 


Social 






















scientists . 


28 


16 


19 


12 


8 


5 


11 


0 


99 


65,312 



N ............. . 1,061,321 

Did no't graduate " 58,405 

NA for size of high school 

graduating- class 34,781 

Total N 1,154,507 
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class if they are classified by their highest academic degi'ee in.. 1960?" 
Table 3.10 shows that there was a small but persistent difference in the 
proportion graduating with a large class, i,e,j three hundred or more, 
in favor of those who entered graduate school, held the master's as the 
highest degree, or held the doctorate as the highest degree in the three 
occupation groups of engineering, physical science, and social science. 
Among the biological scientists, there were no differences in the 
percentage from large graduating high school classes and among the mathe- 
maticians, the size relationship was reversed , with slightly fewer 
recipients of advanced graduate degrees stemming from large graduating, 
classes. 

Certain organizational conditions under which elementary or high 
school . training was secured proved to be a factor in the later academic 
performance of 1960 engineers and scientists., Also, types of curricula 
importantly influenced who would go on for advanced training and who would 
successfully secure advanced degrees by 1960 if such training were 
initiated, but size of high school graduating class had little influence 
on subsequent educational attainment of workers in these five occupational 
groups . 

■ ^ SMn;nar y / 

The great majority of scientists and engineers attended public 
school. Biological scientists x-jere least likely to have attended parochial 
-school, while social scientists and mathematicians were more likely than 
others to have attended private school. Academic attainment was associated 
with the different types of elementary and high school attendance: of 
those who had attended private school, the greatest percentage went on for 
higher degrees. Those who had attended public and parochial schools ranked 
, second and third respectively ~in the percentage that obtained higher " 
degrees. This pattern held when age groups twenty-five to thirty-four, 
thirty-five to forty-four , and forty-five to fifty-four were examined. 
However, the academic performance of . the twenty to twenty- four age group 
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suggested that differences in public and parochial school ranking in 
education are disappearing. 

Significant differences were found between the occupation groups 
with regard to .the type of senior year high school curriculum that was 
pursued. An academic curriculum was reported by 77 per cent of the 
social scientists, 68 per cent of the mathematicians, 64 per cent of the 
biological scientists, 61 per cent of the physical scientists, ana 43 per 
cent of the engineers. Proportionately more engineers reported general and 
technical curricula than social scientists, while the other occupation 
groups ranked between them. 

The senior year high school curriculum was related to academic 
attainment regardless of occupation group. In two instances, engineering 
and physical sciences, approximately half again a^ many more Ph-D s as 
B,A-*s had taken an **academic curriculum/* while half as many Ph D ^s as 
B.A-*s had taken a general curriculum. An even greater dropoff occurred 
among those with technical backgrounds. 

With one exception, the differences among the five occupation 
groups in the distribution of those employed in those groups in 1960 by 
size of hig school graduating class yielded negligible differences. 
Apparently size of high school graduating class and its correlate, orga- 
nization size, had little influence on the subsequent educational attain- 
ment behavior of workers in these occupations.- 



CHAPTER 4 

FIELDS OF STUDY FOR DEGREES 
HELD IN 1960 AND 1962 



Academic Origins: Field of Study 



for Highest Degree Secured 



It is one of the facts of academic life that increasingly early 
specialization and mastery of delimited areas of knowledge are necessary 
if a student is to forge ahead in the sciences, A variety of studies on 
career choice have shown tnat the opportunity for switching fields is one- 
sided. For example, while it is possible for a college junior majoring 
in physics to shift into certain of the social science fields without 
serious loss of time, the reverse is not true: the social science major 
switching to physical science fields of study probably would suffer sub- 
stantial delay in completing an undergraduate program, and it is question- 
able whether there was sufficient formal training accumulated to permit 
him to retool. A recent study of graduate students in the sciences and 
engineering showed that as they moved from the bachelor's level through 
the master's and on to the doctorate, there occurred ever increasing con- 
centrations of students in that field of specialization (Warkov, 1964). 
Was this also the case among scientists and engineers in the experienced 
civilian labor force in 1960? To what extent was the field of specializa- 
tion for the highest degree attained in 1960 similar to the occupation group 
in which they were employed at the time the Bureau of the Census conducted 
the 1960 Census of Population?^ 

Ignoring for the moment the level of the highest degree held. Table 
4.1 shows that the great majority of the workers in these occupations held 
degrees in fields of specialized study that coincided with the occupational 



The reader will note a section of tables in Appendix ^ identical in 
design to those included along with the text, but taken from 1962 materials. 
It had been expected that there would be some important and interesting dif- 
ferences between the 1960 and 1962 findings, but, as comparison of the 
corresponding tables will reveal, there are no such differences 
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classification employed in this study. There was also substantial variation 
in the extent of concentration, ranging from a high of 83 per cent of the 
engineers holding their highest academic degree in this field to 56 per cent 
of the mathematicians holding an academic degree coinciding with their 1960 
occupation. 

Findings presented on field of specialized study for the highest 
academic degree held by 1960 among incumbents of the five occupation groups 
testify to the slippage that occurred in each field, but it is only a first 
approximation of the picture that is developed in this section. To properly 
describe the links between tlie training scientists and engineers receive and 
their subsequent employment, let us re-examine these data (Table 4,2) 
specifying the extent of concentration for each degree level . 

Engineers . --Concentration in engineering was increasingly diluted 
with each step up the academic ladder while degrees in the physical sciences 
became increasingly prevalent among the 1960 engineers* Some 87 per cent 
of those whose highesrt degree was the bachelor's had studied in engineering fields 
while doctorate holders in only sixty-five cases out of one hundred secured 
this degree in engineering. Conversely, 5 per cent of the bachelor^s degree 
holders in this, occupation group 'A^ere physical science majors, but this was 
the case for 20 per cent of the engineers with doctorates. 

Physical :^cientists . --The opposite pattern obtained in this occupation 
group. Recipients of the doctorate were more frequently trained in the 
physical sciences (90 per cent) than were those holding the bachelor^ s as 
their highest degree in 1960 (76 per cent). Engineering backgrounds become 
increasingly rare at each successively higher degree level: some 11 per cent 
of the holders of the baccalaureate in this occupation group held an engineer- 
ing degree; only 2 per cent of the holders of the doctorate were in engineer- 
ing. 

Biological scientists . --While the doctorate was most frequently 
secured in biological science fields of study (89 per cent), there was no 
degree-related pattern below this level. The more important source of varia- 
tion occurred within the occupation group. The proportion of degrees secured 
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in the agricultural sciences decreased, the higher the degree level, while the 
degrees taken in the "pure** biological sciences increased. Specifically, 
almost equal proportions held the bachelor's degree (about four out of tei.) 
but at the doctoral level this percentage dropped to 12 for agricultural 
science fields of study and climbed to 77 for biological science fields. 

Mathematicians . --Here, too, the proportion taking a degree in the 
fields of mathematics or stati^^>tic3 increased with each academic step upward, 
Aoout one-half (51 per cent) of the bachelor recipients secured this highest 
degree in a field coinciding with their 1960 occupation; at the doctoral 
level, seven out of ten (71 per cent) did likewise. It is evident that the 
formal requirements become increasingly stringent at the upper reaches. At 
the bachelor's level, 17 per cent studied in unspecified "other" fields 
while 2 per cent at the doctoral level were in "other" fields of study for 
this degree. 

Social scientists . --The pat tern. noted among mathematicians was 
accentuated among incumbents of this occupation group. Again, the propor- 
tions taking degrees at each level were more likely to be in social science 
specialized fields of study at the doctoral level than at the bachelor's: 
76 per cent at the top and only 30 per cent holding the bachelor's were^ 
trained in social science fields. Apparently 1960 employment qua "social 
scientist" was wide open. More persons held "other" degrees at the bachelor's 
level (39 per cent) than held social science degrees. At the doctoral level . 
this avenue to social science employment was alraost shut off, the percentage 
with "other" fields of study here being reduced to 7- 

Having described the field origins of scientists and engineers, we 
turn to the related question of the relative advantages for subsequent 
educational advancement of taking their highest academic degree by 1960 in . 
a field of specialized study that coincided with their 1960 occupation group, 
as compared with taking this degree in a field that was not identical with 
the 1960 occupation group. The comparisons that are shown in the five panels 
of Table 4.3 shed light on the costs of having less than a perfect match 



betveen field of study and field of employcueni:: (assuming that the 1960 
occupation group classification does indicare field of employment)* In 
each of the occupation groups except engineering, persons holding their 
highest academic degree in 1960 in their field of employment vere more 
likely to have attained higher levels of academic training than their' 
fellovs in other fields of study „ 

0 c c u p at. i on G vov. p , E d c 1 1 c nal_ _A^L..iilrirne nt ^ 
Field of ^tudy., and Sex 

1 ' ^ * ■ 

Sinc:^ there are sabsrantiai differences among- rha four L-vcience 
occupation groups in their female^ representanicn^ we wili^ in the ps.ge3 
that follow^ determine whether men and vrorn^n in these scianrific occupa- 
■tions differ in the extent to which their field oi employinent ^as indicated 
by the 1960 occupation coincide with the specialised field of study for the 
highest degree held in 1960, In doing so., we wiil consider the congruence 
between field of s tudy and f ie Id of emplcyment as a problem linked to ssx 
differentiation in occupational roles „ 

Two questions will be considered? Did men and women show th& same 
level of correspondence between 1960 occupation groups and the specialized 
field of study for the highest degree held In 1960? Did sex roles intervene 
to alter the relationship originally observed of increasing correspondence . 
between field of employment and field of study with aach step upward in 
academic degree secured by these 1960 scientists? 

To ans'jer the first questions the data are summarized in Table ^o^a^ 
which shows the percentage in each Gccupar,if.tn grc^p holding their highest 
degrees in "ot^er'' fie Ids g taking into account sex and educaticncil level <. 
While it is evident that level of educational attainment was still the 
primary correlate of congruence between field of study and field of empioyment: 
there were sex differences that tended to confound, this relationship in cer- 
tain fields but not in others » For ^xample, at the doctoral levels propor- 
tionately fewer men than women held degrees in "other'' fields than in their 
field of occupational affiliationo If we maintain this "same-other" dis- 
tinction among fields at the level of classification given by the occupaticn 
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■ TABLE 4.3 . ' 

CUMULATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED 3Y 1960 
OF. WORKERS IN FIVE OCCUPATION GROUPS (1960) , BY FIELD OF STUDY 

(Cumulative -Percentage Distribution) 



- Occupation 
Group (1960) 


Se lected 


"""Cumulative' Per Cent 
Ed ur. a t i 0 n? 1 A 1 1 a i nmen t 


Weighted 
.Number 

cf 
Persons 


Fields of 
Speci-alized Studv 


I 

Bachelor ' s 
Plus 


Master ' s 


Doc tcrate 

— : ' 




Engineering .... 


• 42 


11 


1 


368,981 


Engineers 




56 


20 


, ' 1 


7 7 , 246 
















Engineering „ . .' . 


58 


22 


I 

4 


?,61C 




Physics .... 0 . 


87 


61 


3? 


11 r: "7 0 


Phys ica 1 


Chemistry . . , . , 


66 


40 


24 ■ 


,5 78 


sc lent is ts 


Other phys ica 1 












science 


69 


44 


14 






- Other . o » , .c . 


69 


33 


11 


,239 




Biological science. 


87 


72 


• 47 




Biological 
scient is ts 


Agricultural science 


A Q 




ic 


6,220 




Other ....... 


79 


48 , 


23 


4,705 




. Mathematics and 












s tatis tics .... 


76 


52 


18. 


12.467 


Mathematicians 


Social sciences . 


70 


45 


10 


i O ,v 




Other . .y. . , . . 


69 


37 


10 ■ 


7,829 




Education „ , , , .* 


97 


91 


40 


3, 927 


Social 


Psychology. . . . 


98 


87. 


50 

i 


11 , 978'' 


sc ient is ts 


Social "sciences 












(other) 0 . . a . 


93 


79 


47 


16,488 




Other 


80 


58 


15 


1^,786 



N ..... 636,906 

NA . . . . . . . . .. ' ' 19,110 

De g r e e -ex g-1 u s-ion s-- t — - — -.^ 498 .491 



Total N. .. . . ; . . 1, 154,507 
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TABLE 4.4 

OCCUPATION GROUP (1960), EDUCATIONAL ATTAINMENT (1960), AND SEX 

(Percentage Distribution) 

a) Per Cent V/liose .Field of Study for Highest Academic Degree 
Differed from I960- Occupation Group 



Educational- Attainment (1960) 



Occupation Group (1-960) 


. Bachelor's 


Bachelor's Plus 


Master's" 


Doctorate 


Men 


. Women 


Men' 


Women 


Men 


Women 


Men 


Women 


Physical scientists . . . 


26 


13 


30 


19 


2^ 


16 


10 


14 


Biological scientists . . 


16 


31 


27 


^ 50 


16 


29 


11 


11. 


Mathematicians ...... 


51 


45 


50 


52 


38 


48 


29 


36 


Social scientists . . . . 


72 


67- 


56 


51 


44 


62 


23 


26 



bi) Per Cent Whose Field of Study for Highest Academic Degree 
x^as the Same as 1960 Occupation Group 



Field of Specialized Study 


















Physical scientists 


















Chemistry ....... 


51 


79 


. 43 


76 


36 


63 


57 


62 


Other physical science . 


23 


8 


27 


5 


.40 


21 


. 33 


24 


Biological scientists 


















Biology 


29 


69 


41 


. 50 


48 


70 


76 


89 


Agriculture . . ,„ . . . 


55 


0 


32 


0 


36 


1 


13 


b 


Mathematicians 


















Mathematicians . . . . . 


49 


55 ■ 


50 


48 


62 


52 


71 


64 


Social scientists 




















3 


8 


16 


17 


23 


'■ 23 


31 


46 


Other social science . . 


25 


25 


28 


32 


33 


• 15 


46 


28 



£) Weighted Number of Persons \ 



Physical scientists . . . 


25,774 


2,354 


24,823 


2,042 . 


17,831 


1, 


097 


18,411 


634 


Biological scientists . . 


M 


1, 114 


3,798 


833 


5,804 




892 


1,564 


528 




3,779 


1,900 


4,948 


1,019 


5,712 


1, 


235 


300 


r 250 


Social scientists . . , . 


3,255 


1,655 


6,174 


1,462 


13,379 


5, 


942 


15,467 


2,648 



N 186,071 

NA , 9,329 

Degree .exclusions .... 78,865 

Total scientists . . . 274,765 
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groups ^ then sex -^.i f f erences in rates of recruirment to their i960 occupation 
fro- r*"her fields of study depended heavily on educacional levelc At the 
bachelor's levci^ men were more frequently employed in their occupation group 
with the degree secured in "other" fields of study;. at thedoctcrai levels 
the r>3verse held true, although r.he diiferences v-ere neither great iv:r f.ully 
consistent. The latter finding should be J:reateQ wir.h cautlo^n sin::>:^ it was 
also the case that the "same-mother" distinction the occupa'cion group leval 
obscured the very pronounced 1 n t r a - o o c u p a 1 1 . o n group variacien in the ^xtfiut 
to which men and women concentrated their enipioyment in their field of study 
3.t each degree levels This is shov7n in Table 4,4bo 

In sum. a fairly complicated pattern obtained across the fo^r sc:I/^ntific 
occupation groups wir.h respect to. academic origins as represented by the field 
o'f specialized study for the highest degree held in 1960. There was much 
variation that apparently has to do with sax dif ferentiationy but it is 
impossible eX this time tc pinpoinL with thr?. data at hand exactly hox*^- t'-'*.se 
differences arise „ There is good reason i:o expacr.'. that measures cf life 'zycie 
and family role will be useful in elabcrating th^ase r.e laticnships c 

It is evident that correlation between field of study and field of 
employment differed according tc occupation group as well as sex: congruence 
Increased with each successively higher level of academic attainment.;; and 
this ■ con p;rue nee was more evident among men than among women at the lower 
acadtimic levels while the reverse waa- true in the upper reaches o 

Once again we consider the possible consequences for educational 
attainment of securing a degree in fields of study 'Oo.tside the occupation 
group of employment o Here we ask whether 3e:< loles m.odified the earlier 
finding that fields of study for the highest degree nc_c coinciding with the 
occupational affiliation yielded lower ■ levels- of educational attainment than 
was the case among those scientists, who matched their fields of study: and . 
employmento To answer this question the data were 'transposed in the form 
of cumulative percentage distributions in Table 4o.5, We learn frcm the 
cumulative percentage distributions that: 
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a) Sex roles were more important in d'-;Ceimining educational 
attainmcint by 1.960 rhan was the f.H:cr.or of correspondence 
between fiead of study ^ind field of employment, in the 
physic-il sciences^ biological sciences and ciathematics 
b^t not among social r cienris r.s „ In the latter field, 
having one's highest degree line up with the occupation, 
group took precedence river aev rcles in achieving "he 
1960 educational. sT.atuSo As .^n exotmpl.?. of Lhe pt^-cedence 
of sex over correspondence betve.en field of employnient 
and field of study in determining edbcaciono.1 a r.tainme.nt ., 
note that i960 male raarh^-iiT.s^ir.lciar';-- vith highe:9t degrees 
in 'V..*"her-V fields more -fraqur.nt -ly .iv^id the ma^ter^s (40 
per cent) than did women ;-:ith their highest academic 
degrees .in mathemarics (34 per cr-nc) „ 

b) Controlling for correspondence between field of study 
and field of empioymentp se.x difference^:- in educational^ 
achievement were maintained :-.n ev^^ry -occuparion group 
and for ever/ level (twenty- eight o^-t-^ of thirty com- 
parisons on entry to graduat-s school, rescript of the 
master ' S:, and possession of the doccorate)o 

c) Controlling for sex, scientists with highesc degrees in 
fields of study that matched their 1960 cccL-pation group 
achieved higher academic levels by 1960., their counters- 
parts lacking this match between flldSo 



Again it is not entirely c^" r from the data on hand why. the social 
scientists did not conform to the pctrtern fe::nd ancng the/remaining three 
occupation groups in the relative importance cf sex roles vi3-a-vi3 coherence 
of fields of study and employmento . Note that social scientists and m.6\the- 
maticians had similar proportions of wom.en^ yet the tvo occupation groups 
diverged in the pattern of attainmenc„ On^i cla^i provided by our data: 
v?omen in social science occupation groups were significantly elder than 
'women in mathematics and accordingly had more time to ^'catch up'* academically 
with their male counterparts « (Some 72 per cent of the female social 
scientists were over age 3.5 in 1960 in contrast to 58 per cent of the female 
mathematicians [Warkov,, in press ^ Chapter 1] ' • . 
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TABLE 4.5 

\ CUMULATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED IN SELECTED 
FIELDS OF SPECIALIZED STUDY, BY EDUCATIONAL ATTAINMENT 
,(1960), BY SEX AND OCCUPATION GROUP (1960) 

(Cumulative Percentage Distribution) 

















Occupation 


Field -of - 


===.======^ 


Cumulative Per 


Ce-nt 


Weighted 
Nuriiber of 


Group 
(1960) 


Spec ialized' 
S tudy 


Sex 








Bachelor ' s 
Plus' 


Master s 






Chemistry . . 


Men 
., Women 


67 
59 


41 
24 


26 
9 


41,075 
4,503 


Phy s ica 1 
sc ientis ts 


Other physical 
Sciences . . . 


Men 
Women 


77 
73 


51 

5 7 


24 
23 


25 ,920 
662 




Other 


Men 


71 


34 


11 


12 , 938 




fields , . . 


Women 


63 


27 


9 


1^021 




Biological 


Men 


91 


77 


52 


11,161 


Biologica 1 


sciences . . 


Women 


DO 




21 


2,277 


sc ien t is ts 


Other fields . 


Men 
Women 


■ 74 

D^ 


50 


19 
5 


9,514 
1 , 15 7 




Mathematics 


Men 


81 


56 


21 


10,074 




Women 


c; /, 


0/. 

34 


7 


2,393 


Mathematicians,, y 
















Other fields . 


Men 
Women 


73 
58 


40 
32 


11 ' 

4 


7,556 
2,105 




Psychology . . 


Men 
Women 


99 

96 


88 

87 ■ 


53 
41 


8,990 
2,988 ■ 


Social 


Social 


■ Men 


94 


82 


51 


13,949 


sc ientis ts 


sciences . . 


Women 


84 


65 


30 


2,539 


/, 


Other 


Men 


90 


66 


25 


14,497 




■fields . . . 


Women 


■ 81 


70 


11 


6,216. 



N 181,535 

NA. ........... . 9,829 

Degree exclusions . . .■ . 83,401 



Total scientists. . . . 274,765 
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O ccupat i on Cr:-up„ Educational Attainment j 
Field of Study, and Age . 

Because the rela*:icnship between fieJ.d of study for- the highest degree 

held in 1960 and the field -of employment in 1960 as indicated by occupation - 

grjup affiliation 7 ■ a topic that is central" to the Pcstcensal survey, ve 
consider in this section whether age group intersected the re laticnship be- 
tween field of study for the highest degree held and field of employment, 

Firstp the question of possible af'S differences that affected the 
level of congruence becween field of study ana occupational affiliation:' 2x.ami~- 
nation of the data in Table 4., 6 shows that among the four scientific occupation 
groups.^ the. overlap between field'of study and occupation group at every- -:ge 
was more evident at the doctoral level than at the bachelor's level while. rhe 
opposite was the case among engineers.,. The t".;.ble presents the proportion in. 
each occupation group holdi g their highest, degree in "ether" fields, con- 
trolling for age and educational level.. For example^ the panel for mathem-iti- 
cians indicates that among those aged 45 to 54^ three oui: of four (76 per cent) 
holding the bachelor's as their highest degree received this training in 
"other" fields of specialized study while only one out of four at the doctoral 
level in this age group held this degree in fields cf study ether than mathe- 
matics. Also, there was an age-related '"rend^ and rj.hese age differences were 
more pronounced in certain occupation groups chan in others, more evidun:. ac 
certain academic levels and minimal at others „ 

Knowing that there were age dilf erences as well, as differences by 
academic level in the extent of concentration cf fields of study in each of 
the five 1960 occupation groups j we consider whether field origins madf: i 
difference am.ong those em.ployed in these occupations in 1960 in the extent 
of their educational advancement in each age group „ Onc^:-: again., the data 
were refashioned in the form cf cumulative percentage distributions and are 
presented in Table 4.7. The cumulative percentage distributions in the civs 
sections for each of the occupation groups indicate that age was less important 
in determining educational attainmenr by 1960 than was the factor of corre- 
spondence., between field of stufly and field of employment. In every case, 
educational attainment varied directly with age^; the younger incumbents (less 
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than thirty-five, years old) always reporting lower levels of achievement than 
cider scientists and engineers. But age as a f.^ctor in edu'^aticnal attain- 
ment cf these 1960 engineer? and ,^cientist3 was of secondary importance,, pro- 
ducing differences in extent of academic progress only after field of study 
was accoan\:ed fo^" In contrast, sex voi^rs. ■^i'v^ more importaat than fie.ld of 
study in determining levels of actainmenc in each of the scientific occupations 
except social sciences. Since age was only of minor impcrtance, it is cl,^ar 
that a joint considera I: icn of the effects ci age^ sex,, and field of study 
would yield more preoise statements on educational ports of entry to and exit 
from these occupation groups, 

Sum.mar v 

Chapter 4 dealt with t^wO related questions; Tc what 'extent ^was the 
field of specialisation for the hiRhes t degree attained in 1960 similar to 
the occupation group in which scientists and engineers employed at the 

time the Eureau* of the Census conducted the 1960- Census of Population? To 
vihat extent vas the field of specialization for each degree attained similar? ■ 
What^ in effect, were the various concentrations , within each category of 
age, sex J and educational levels and for each occupation group, for the 
highest and for each degree attained? , 

Considering the highest degree held, the initisl finding'was that the 
great majority of those employed in the five occupational groups held degrees 
in fields of specialized study that coincided with the occupational classifi- 
cation employed in the study-, The range in the extent of concentration Was 
from a high of 83 per cent of the engineers tc a low cz 56 per cent of the 
matherrat icians holding an academic degree in a field coinciding with their 
I960 occupation group.' 

In terms of the educational attainment of the persons in each occupa- 
tion group J ■ increa 'ing concentration by rising academic degree was found 
except among the engineers. Moreover, in each of the occupation groups, 
except engineering^ persons holding their highest acadera^ic degree in i960 
in their occupational classif ication were inore likely to have attained higher 
levels of .academic training than their fellows in other fields of study. Where 
sex differences were considered, it was evident that educational attainment was 
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TABLE k . 7 

CUMULAIIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED, IN SELECTED FIELDS 
OF SPECIALIZFD STUDY, BY EDUCAl lONAL ATTAINl-tENT (19o0) , AGE (1960), 

AND OCCUPATION GROUP (i960) 



(Cumulative Percentage Distribution) 



Occupa t ion 
Group 
(1960) 


Field of 
Spec ial ized 
Study 


• Age 
Group (1960) 


Cumulative Per Cent 


Weighted 
Number 
of 
Pers ons 


Bache lor ' s 
Plus 


Master ' s 


Doc t ora te 


Engineers 


Engineering 


25-34 
35-44 
45-54 


44 
41 
44 


12 
12 


1 
2 
1 


152,391 
128,140 
41,752 


Other fields 


25-34 
35-44 
45-54 


53 
58 
57 


17 
21 
26 


2 

■ 3 
6 


26,422 
12,130 


Phys ica 1 
sc ient is ts 


Chemistry 


25-34 
35-44 
45-54 


66 , 

69 

64 


35 
48 
44 


20 
30 

28 . 


16,498 
15 ,686 
6,555 


Other physical 
science 


25-34 
35-44 
45-54 


76 
76 
84 


48 
54 
66 


18 
27 
35 


12, 148 
8,890 
2,802 


Other fields 


25-34 
35-44 
45-54 


66 
66 
76 


25 
30 
41 


7 
10 
11 


7,601 
7,322 
3,250 


Biologica 1 
scientists 


Biological 
science 


35-44 
45-54 


86 

89 
93 


69 

80 
82 


38 

58 
55 


4,744 

4,440 
2,082 


Agriculture 


35-44 
45-54 


66 
71 
70 


43 
56 
49 


7 
24 
16 


2 ,131 
2,444 
949 


Other fields 


9 - 7/i 

Z J - jq- 

35-44 
45-54 


73 
84 
80 


37 
53 
51 


12 
22 
21 


1 O /- C 

1 , 345 
1,521 
794 


Mathema - 
ticians 


Ma thematic!? 


25-34 
35-44 
45-54 


76 
84 
87 


47 
69 
71 


12 
24 
40 


5,280 
3,175 
1,495 


Other fields 


25-34 
35-44 
45-54 


69 

70 
66 


31 
45 
46 


5 
15 
12 


3,527 
2,815 
1,750 


Soc ial 

scientists 


Psychology 


25-34 
35-44 
- 45-54 


98 
100 
97 


85 
93 
94 


40 
57 
68 


4,747 
4,122 
1,697 


Social science 


25-34 
" 35-44 
45-54 


90 
94 
96 


77 
86 
87 


26 
50 
66 


4,064 
6,397 
3.399 


Other fields 


25-34 
35-44 
45-54 


77 
85 
88 


48 
72 
74 


9 
26 
21 


6,258 
6,795 
4.604 



N 552,066 

NA 222,682 

Age and degree exclusions . . 379,759 



Total N 1,154,507 



\ 
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still the primary correlate of concentration, but that they worked to confound 
the relationship in certain fields, though not in others. The overlap between 
field of study and occupational classification was increasingly extended with 
each successively highe level of academic attainment, and was more evident 
among nen than among women at the lower levels, while the reverse was true in 
the upper reaches. 

Consequences for educational attainment of securing a degree in fields 
of study outside the occupation group of employment were examined: Use of 
cumulative percentage distributions indicated that sex roles were more impor- 
tant in determining educational attainment by 1960 than was the factor of 
correspondence between field of study and occupation group in the physical 
sciences, biological sciences, and mathematics, but not in .le social sciences 
Conversely, scientists with degrees in fields of study that coincided with 
their 1960 occupation group affiliation were more likely to be at higher level 
of academic achievement than their counterparts holding degrees in other 
fields when the factor of sex was removed from consideration. 

For each of the occupation groups, age was less important in deter- 
mining educational attainment by 1960 than Wu 3 congruence between field of 
study and the 1960 occupation. In general, concentration varied by academic 
level; congruence between field of study and occupation group yielded higher 
levels of academic attainment than was the case when field discrepancies 
occurred. Age differences only affected this trend in a secondary way. Sex 
roles uere far more important in securing advanced training than maintaining 
correspondence between field of study and occupational affiliation. 



CHAPTER 5 



SOURCES OF SUPPORT FOR UNDERGRADUATE 
AND GRADUATE EDUCATION 



Financial support for higher education- is the. concern of all private ■ 
and public -institutions responsible tor increasing the supply ot manpower in 
the scientific, Lec' lical, and engine- ■ ' ng fields. A number of studies haue 
documented the extenc to which graduates of American schools of higher educa- 
tion rely on stipend support to permit full-iiime study (Da^^/is, 1962; Warkov, 
196^).. They conclude that talented students who successfully complete ar 
least four years of study in a college of arcs and science need nor defer 
their advanced trainin[; or abandon a caree.r in the scientific fields for 
want of financial support. 

.Although this may be the case for arts and science graduates in the 
past ten years, more information is needed on sources of supj^ort for under- 
graduate and graduate training of persons in the experienced civilian lalo: 
force who are employed. in the scientific, technical, and engineering fields o 
To meet this need, this sample of engineers and scientists was asked to 
report the source of support they judged the most important for their college 
and graduate level training and how many sources were relied on for training 
at each level . 

• Sources of Support f or Undergraduate Training 

The replies to a m.ultiple response ques-tion"^ asking, "How did yoo ' 
finance your post-high school training?*^ show a similar rank order in the 
frequence with which a variety of soutces were mentioned'' by workers in each 
occupation group.^ although 'there were occupational variations In the propor- 
tions reporting each source (see Table 5,1?. . The sources were- 

1 . Aid from pare n ts or relatives ; per cent of the engineers 

relied on kin to pay their college expenses, the percentage 
rising to 64 among the social scientists. 

"'"See Question' 7j p. 6, of the questionnaire in Appendix 1.,. 
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TABLE, 5,1_ 

SOURCES OF FINANCIAL SUPPORT FOR-. UNDERGRi\DUATE 
TRAINING, BY OCCUPATION GROUP (1960) 

(Per Cent Listing Each Source of Support) 



Source of 
Financial Support 


Engineers 


Physical 
Scienc is ts 


Biological 
Scientists 


Ms thematic iani. 


Social 
Scientists 


Aid from parents and 
telativ6S ■. „ « 




D j 


63 


60 


64 


Earnings while attend- 
ing school ,0.00. 


55 


. 53 


53 


51 ■ 


54 


VA benefits . . - • » . » 


37 


27 


28 


24 . 


23 


Savings from previous 
employment 


42 


42 


46 


33 


39 


Scholarship or fellow- ' 
ship:. ......... 


14 


23 


22 


25 


26 


from college or 
university . : . , 


10 


19 


17 


21 


21 


from Federal agency. 


4 




4 ' 


■ 5 


4 


5 


Loans « c , 


9 




11 


13 


10 


13 


Employer paid „ , , . • 


5 




3 


I 


4 


2 


Research or teaching 
assis tantship , , , 


• 2 ■ 


7 


8 


4 


5'' . 


Other sources . . . - . 


. 5 


4 


4 


6 


■ 5 


Total^ . 


22:. 


233 


240 


217 


231 


Base.N ...... 


717,529 


120,834 

1 


29,455 


31,794 j 


61,846 , 



N . .961,458 

NA , s our ces . > . . , . . 59,455 

No college attendance « „ 1 33 ,594 

Total N . . „ o c « . . 1,154,507 

a 

Total exceeds 100 per cent because of multiple responses, 

d ■ 
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2' Own earninj^s from employment while attending school (except assis- 
tantship): 51 to 55 per cent of each occupation group worked part 
titn-3 or full time during college.. 

3. Own savings f rom previous employment (including earnings between 
school -terms) : ac many as 46 per cent of the biological scientists 
used their savings for college, chis percentage dropping to 33 
among mathematicians. 

4c Veterans Administra' ion benefits (G.I., Bill or Vocational 

rehabilitation) : 37 per cent of the engineers financed their 
college education in part through the G.I, Bill or another 
program of the VA. Among the physical and biological scientists 
the extent of VA support was 27 to 28 per cent, and among the 
social scientists', 23 per cent„ 

5 . Scholarship or fellowship frotn college or university : only 10 
per cent of the engineers reported receiving this support, in 
contrast to 17 per cent of .the biologiv,al scientists and 20 
per cent of the remaining occupations. 

6, Loans : from 9 to 13 per cent in each occupation checked loans 
as a source of support for undergraduate training. 

Other sources of financing induced scholarships ^r fellowships from 
a Federal agency (mentioned by 4 to S per cent) and, research or teaching 
ass istantships . Fewer engineers received the latter support (2 per cent) 

~ 2 \ " 

Two caveats are v?ecessary m evaluating responses to the question on 

sources of support. First, there are several classifications currenrly in 
use of stipend support, i*e., scholarships ... fellowships , and assistantships ; 
therefore, a literal reading of che proportions reporting one rather than 
another type of stipend support would not be justified.- Second,, the ques- 
tion distinguished among several inst.iturional sources providing scholarships 
and fellowships (e.g.. Federal agency, college, or university), but assistant- 
ships, both teaching and research, were not classified by institutional 
source. It is not possible to provide an estimate of the extent to which 
workers in these five occupation groups benefited from ail forms of stipend 
support provided by Federal and non-'Pederaij sources . 
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than did physical and biological scientists ';7 to 8 per cent) or mathemati- 
cians and s-^cial scientists (4 to 5 per cent). Employer -paid training was 
mentioned by only one out of twenty engineers and by proportionately fewer 
\workers in the remaining occupation groups. 

Most Important Source of Support for Undergraduate Training 

The previous section identified the extent to which various sources 
were used by engineers and scientists to support their college training, but 
it indicated nothing about the relative importance of any particular source. 
In addition to the multiple response question asking the respondent to check 
off all sources of support used for his undergraduate training, information 
was secured on the sources the worker considered most important . 

Did the pattern of support found in the examination of all sources 
supporting college level training hold for the single most important source? 
Table 5.2 indicates a consistent pattern in the rank order, mentioning the 
various sources of support among all occupation groups except the engineers. 
Parental support was the more prominent of these sources, ranging from 29 
per cent among the engineers to 40 per cent among the mathematicians « Second 
in importance was income from a job while attending college ; one our of every 
five scientists relied on this source. In contrast, one out of fouf engineers 
received aid from the VA in addition to their earnings. The Veterans Admini * 
stration ranked tliird as the most important financial source among all the 
sci-Bntists, with 15 to 19 per cent in each group receiving this aid. Support 
from savings was the fourth ranking source foe 'all groups except the mathema- 
ticians; among the latter, scholarships or fellowships from colleges and 
universities were ranked fourth. 

The importance of savings was emphasized by 7 per cent of the mathe- 
maticians and 11 per cent of the engineers and biological scientists. The 
next ranking source of support for college level training was the nonduty 
stipend provic-ed by the school, cited by 3 ptr cent of the engineers and 8 
per cent of the mathematicians as the most important financial source for 
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, TABLE 5,2 

SINGLE MOST IHPORTANT SOURCE OF FINANCIAL SUPPORT FOR 
UNDERGRADUATE TRAINING, OCCUPATION GROUP (1960) 

(Per Cent Listing Each Source of Support) 



Source of 
Financial Support 


Engineers 


Physical 
Scientists 


Bssmsss &S = B = = 

Biological 
i>cl*^ntists 


Ma th ema t ic ians 


Social 
Scientists 


Aid from parents 
and relatives . . . „ 


29 


37 


36 


40 


38 


Earnings while 
attending school . . 


24 


20 


21 


22 


22 


VA benefits . , , . „ 


25 


18 


19 


15 


16 


Savings from 
previous employment . 


11 


10 


ii 


7 


8 


Scholarship or 
fellowship: ,. . . . . 


b 


8 


7 


10 


9 


from college or 

lillXVCLOXUy r a • » 


J 


\J 




Q 
O 


f 


from Federal agency 


2 


2 


2 


2 


2 




2 


2 


3 


2 


3 


Employer paid . . . . 


2 


1 


I 


2 


I 


Research or teaching 
asslstan.tship . . . . 


0 


I 


2 


1 




Other sources . . . • 


2 


2 


I 


3 






100 


99 ' 


lOI 


102 


100 




719,203 


120,880 


29,486 


31,565 


61,939 



N 963,073 

NA, other 57,840 

No college .... 133.594 

Total N 1,154,507 



ERIC 
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undergraduate training. The retnaining sources--research or teaching assistant- 
ships, scholarships or fellowships from Federal agencies, loans and finances 
from an cmployer--all contributed less than 4 per cent of the support in any 
occupation group. 

Thus parental support and income from work while attending school were 
the most frequently mentioned among all sources of support and also were ' 
designated as the two single most important sources of support for undergrad- 
uate training. | 

All Sources of Support for Graduate Training 

Information about sources of support for undergraduate training among 
workers in the scientific and engineering groups was supplemented by data on 
sources of funds for any post-baccalaureate or graduate training. Table 5.3 
presents these data. Contrary to our findings concerning under^^raduate 
finances, here we find considerable variation in the proportions mentioning 
these various sources. Social scientists and engineers most frequently 
mentioned earnings while attending school. In each occupation, almost one out 
of two workers relied on this source to some extent. Social scientists also 
pointed to support from research and teaching assistantships (40 per cent) and 
savings (39 per cent), while the second rank for the engineers was aid from 
the Veterans Administration (28 per cent) followed closely by savings (25 per 
cent) and finances from an enqployer (26 per cent). The fifth rank for both 
occupation groups was aid from parents or relatives, 17 per cent of the engi- 
neers and 32. per cent of the social scientists receiving this form of support. 

Ftiysical and biological scientists and mathematicians showed similar 
patterns in the rank order mentioning these three sources of support: first, 
research and teaching assistantships; second, earnings while attending school; 
and third, savings. 
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TABLE 5,3 

SOURCES OF FINANCIAL SUPPORT FOR GRADUATE 
TRATOING. BY OCCUPATION GROUP (1960) 

(Per Cent Listing Each Souice of Support) 











=============== 




Source of 
Financial Support 


Engineers 


Physical 
Sci entis t s 


Biological 
Scientists 


Ma them^r ici ans 


SoclaJ. 
Scient is ts 


Aid from parents 
and relatives <. . , . 








2a 


32 


Earnings while 
attending school . . 


48 


- 36 


35 


39 


49. 


VA benefits * , . . „ 


28 


26 


33 


30 


36 


OriVlTlgc 1 J- UlU ]JLt:V±UUb 


25 


33 


33 


33 


39 


Scholarship or 
fellowship: 


12 


33 


. 3-5 


36 


37 


from college or 
university . . » „ 


n 
0 


20 


21 


18 


2.5 


from Federal agency 


4 


13 


14 




12 


Loans ........ 


4 


9 


10 


9 


13 


Employer paid . . „ , 


26 




6 


■ 


5 


Research or teaching 
assistantship . . . , 


16 




.58 


42 


40 


Other sources , . n „ 


3 


4 


4 


6 


6 


Total^ . 


179 




225 




241 


233 


257 


Base N < « . » . 


143/4 60 


64,375 


20,850 


17,631 


50,527 



N 0 296,843 

NA 96,663 

No graduate training . 761 , 001 

Total N . . . o . . 1,154,507 



Total exceeds 100 per cent because of multiple responses. 
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The Most Important Source of Finances for Graduate Training 

In discussing all sources of aid for graduate training, it was found 
that the physical and biological scientists and the mathematicians were more 
similar to each other in rank order relationships than they were to the social 
scientists and engineers, and that the two latter groups shared hardly any of 
the same rankings. This still held true, but the significant sources showed 
a different pattern. 

For example, "earnings while attending school" ranked first in the 
proportions among all five occupation groups mentioning it as a source of 
support, but research and teaching assistantships were most frequently men- 
tioned in three of che four scientific occupation groups as the single most 
important source of support for graduate level training. Among the engineers 
and social scientists, earnings while attending school were reported to be the 
single source providing the most support (see Table 5.4). 

Types of Support for Undergraduate and Graduate Level Training 

Data on sources of support can be re-examined if we combine informa- 
tion on hand concerning (1) the presence or absence of certain sources of 
support, and (2) the chances that it was reported as the single most iirpor- 
tant source of support. These two dimensions are shown in each of the two 
figures of Charts 5.1-5.5. The vertical axis in each chart is the percentage 
of workers in each occupation group who reported a source among those providing 
support for college level training and for graduate level training, respec- 
tively. In like manner, the horizontal axis indicates the percentage vrtio 
reported the source to be the single most important one. The vertical dimen- 
sion in each figure can be thought of as measuring "frequency" of a given 
type of financial support, while the horizontal dimension measures its 
"salience ." 

As can be seen in the charts, the two criteria were with a few 
exceptions not strongly related, some sources high on one dimension and not 
on the other, and some low on both There was substantial variation within 
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TABLE 5-4 

SINGLE MOST IMPORTANT SOURCE OF FINANCIAL SUPPORT FOR 
GRADUATE TRAINING, BY OCCUPATION GROUP (1960) 

(Per Cent Listing Each Source of Support) 



Source of 
Pi nan rial ^imnnri" 


i 

Engines 


ti'r ' S L C ci 1 

Sc ien I i s L s 


1 0 L o 1 c a 1. 
Scient ists 


Machematic lans 


Soc ial 
Sc ien t i s f s 


Aid from parents 













and relatives » . . . 


8 


10 


7 


8 


10 


Earnings while 












attending school . . 


32 


18 


14 


19 


22 


VA benefits . . . o - 


16 


13 


13 


13 


18 


Savings from previous 












employment . . o . j 


lU 


Q 
O 


o 
O 


10 


12 


Scholarship or 














7 


16 


15 


15 


14 ■ 


from college or 












university . . » . 


4 


9 


9 


8 


10 


from Federal agency 


3 


7 


6 


7 • 


4 


Loans . . . . o . . . 


1 


1 


1 


2 


2 


Employer paid . . . o 


16 


o 


2 


6 




Research or teaching 












assistantship . - . v 


10 


30 


38 


24 


18 


Other sources . , . « 


1 


2 


1 


O 
A. 


2 


Total 

Base N o \ • . , 


' 101 
142,701 


101 
64,17 7 


99 
20,874 


•99 

17,616 


100 
50,602 



N .......... . 295,970 

KA, other 97,536 
No graduate training , 761,001 



Total N .,.„... . 1,154,507 
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and between occupation groups in the typing of these various sources of 
support, together with considerable change in the classification of types 
of sources, if comparisons are made between undergraduate and graduate level 
training. One marked tendency, applicable to all four scientific occupation 
groups, was for "aid from parents or relatives" to show considerable frequency 
and salience at the undergraduate level, but to diminish greatly at the grad- 
uate level of training, while on the other hand, "research and teaching 
assistantship" moved from relatively minor importance at the undergraduate 
level to considerable significance along both dimensions at the graduate level. 

Important Sources of Support and Educational Attainment, 1962 

Undergraduate Training 

Workers in these five scientific and engineering occupation groups 
showed iistinctive patterns of support from a variety of sources for both 
undergraduate and graduate level education. Here, special attention is given 
to their evaluation of the single most important source of support for under- 
graduate training, taking into account their 1962 level of education. Were 
those holding the doctorate by 1962 irore likely than their counterparts 
holding the bachelor's to attribute primary importance to certain sources of 
support for their undergraduate training? 

The five panels of Table 5.5 provide this information and show a 
definite pattern. In general, the higher the level of attainment, the mure 
likely were workers to consider a college or university scholarship or fellow- 
ship as the single most important source of support. Furthermore, in every 
group except the biological scientists, workers below the bachelor's level in 
attainment were much less likely than their occupational counterparts with the 
four year academic degree or more to consider aid from parents or relatives 
their single, most important source of financial support for undergraduate 
level training. This finding probably reflects socio-economic differentials 
in family origins of workers variously classified by educational attainment. 
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lABLE 5.5 

SINGLE MOST IMPORTANT SOURCE OF FINANCIAL SUPPORT FOR UNDERGRADUATE 
TRAINING, BY EDUCATIONAL ATTAINMENT (19b2) AND OCCUPATION GROUP (1960) 

(Per Cent Lis!:ing Each Source of Support) 



a) Engineers 



Source of 
Financial Support 


No Degree 


Bachelor ^ s 


Bachelor ' s 
Pius 


Mas Ler ' s 


Doctorat e 


Aid from parents 












and relatives . ♦ . , 


o o 


J J 


2o 


35 


44 


Earnings while 












attending school 


J J 


1 7 


/ J 


1 Q 

io 


1 -1 
i J 


V A benefits 


21 


30 


25 


22 


11 


Savings from previous 












employra/ent ...... 


II 


10 


11 


11 


7 


Scholarship or 












fellowship: , , • . : 


4 


5 


7 


8 


19 


from college or 












university .... 


2 


3 


4 


5 


16 


from Federal agency. 


2 


2 


3 


3 


3 


Loans , . . 


2 


2 


3 


2 


1 


Employer paid » . , . . 


5 


I 


0 


1 


1 


Research or teaching 












ass istan tship . » . . 


0 


0 


0 


0 


2 




3 


0 


' 3 


3 


2 


Total 


102 


100 


100 


100 


IGO 


Base N 


228,422 


255,953 


143,264 


69,040 


9,469 



N . - , 706,148 

NA source . ... . 46,024 
No college . . 127,370 



Total N . . . . 879,742 
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TABLE 5 .5--Continued 



b) Physical Scientists 



Source of 
Financial Support 


No Degree 


Bachelor ' s 


bachelor ' s 
Plus 


Master ' s 


Doctorate 


Aid from parents 
and relatives . . . . 


27 


37 


37 




39 


43 


Earnings while 
attending school . . . 


31 


17 


23 




17 


14 


VA benefits ...... 


14 


25 


IS 




18 


13 


Savings from previous 


13 


10 


1 n 

JL \J 




10 


8 


Scholarship or 


6 


6 


6 




11 


15 


from college or 

iim'\7PT*J?i t*\7 






4 




Q 
O 


1 2 


from Federal agency . 


3 


1 


2 




3 


3 




3 


2 


3 




2 


2 


Research or teaching 
assistantship . . , , 


0 


1 


2 




1 


3 


Employer paid 


3 


1 


1 




0 


0 


Other sources 


2 


2 


T 

1 




1 


2 


Total 


99 


101 


101 




99 


100 


Base N 


16,929 


31,761 


24,569 




23,566 


22,962 



N . 119,787 

NA, other .... 5,159 
iqo college . . . 10,876 



Total N . . . . 135,822 
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TABLE 5 .5--Continued 



£) Biological Scientists 



Source of 
Financial Support 


No Degree 


Bachelor' s 


Bachelor' s 
Plus 


Master ' s 


Doctorate 


Aid from parents 
and relatives . . . . 


39 


37 


34 


35 


35 


Earnings while 
attending school . . . 


22 


18 


20 


22 


21 




13 


24 


20 


22 


17 


Savings from previous 


13 


11 


13 


10 


10 


Scholarship or 


/, 


A 


7 


c 

J 


lU 


from college or 


2 


3 


3 


4 


8 


from Federal agency . 


2 


1 


4 


1 


2 




4 


3 


2 


3 


3 


Research or teaching 
assistantship . . . . 


0 


1 


2 


2 


3 




2 


0 


1 


0 


0 




3 


2 


2 


1 


1 




100 


100 


101 


100 


100 




2,464 


5,292 


3,680 


7,648 


10,011 



N 29,095 

NA, other 1,249 

No college .... 2,535 

Total N . . . . . 32,879 
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TABLE 5 .5--Continued 



d) Mathematicians 



Source of 
Financial Support 


1 

Wo Degree 


Bachelor's 


Bachelor ' s 
Plus 


Master's 


Doctorate 


Aid from parents 
and relatives . . . « 


31 


44 


37 


42 




UAL il^il^O WIIX^C 

attending school . . . 


33 


21 


25 


14 


17 




L5 


16 


15 


18 


10 


Savi nff<; rrrlm nrevloim 


7 


7 


7 


8 


6 


Scholarship or 


4 


8 


8 


13 


14 


from college or 


3 


7 


6 


10 


11 


from Federal agency . 


1 


1 


2 


3 


3 




2 


1 


2 


1 


5 




3 


0 


3 


2 


1 


Research or teaching 
assistantship . . . « 


0 




1 


I 


1 




4 


2 


3 


2 


2 




99 


99 


101 


101 


101 




5,583 


6,931 


5,218 


8,748 


4,640 



N 31,120 

NA, other ..... 1,187 

No college .... 5.426 

Total N 37,733 
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TABLE 5 .5--Ci."ntinued 



e) Social Scientists 



Source of 
•Financial Support 


No Degree 


Bachelor ' s 


Bach s lor ' s 
Plus 


Master ' s 


Doctorate 


Aid from parents 
and relatives .... 


O Q 

zo 


4z 




o o 
JO 


40 


Earnings while 
attending school . . . 


31 


18 


25 


23 


21 




13 


20 


19 


16 


14 




13 


7 


7 


8 


8 


Scholarship or 


4 


8 


7 


9 


11 


from college or 
university ..... 


2 


5 


6 


7 


9 


from Federal agency . 


2 


3 


1 


2 


2 


Loans 


4 


2 


2 


2 


3 




1 


0 


2 


1 


1 


Research or teaching 
assistantship .... 


1 


1 


1 


1 


2 




5 


1 


3 




2 


Total 


100 


99 


101 


101 


102 




4,774 


5,930 


6,041 


21,989 


22,811 



N ........ . 61,545 

NA, other ..... 3,413 

No college « „ . . 3,373 

Total N , . . 68,331 
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In contrast to the above, college graduates, with the exception of 
biological scientists, were less likely to consider earnings from employment 
while attending school as their single most important source of support for 
college level training than were those attending college but not taking the 
bachelor's degree by 1962. 

This also tended to be the case with respect to savings from previous 
employment (including that earned between school terms). Yet another pattern 
appeared in each occupation group with respect to Veterans Administration 
benefits: workers securing the bachelor •s, the "bachelor*s plus/' or the 
master's degree were more likely to point to the importance of VA benefits 
than their counterparts at either end of the academic scale. In general, 
earnings and savings were correlated with relatively low levels of academic 
attainment by 1962; VA benefits in college correlated with intermediate levels 
of attainment; and aid from parents or family, or a scholarship or fellowship 
during the undergraduate years correlated with advanced levels of academic 
achievement by 19C2 . 

In addition, there were distinctive differences between men and women 
in reporting the most important source of support for college level training 
even when educational level in 1962 was taken into account. As shown in 
Table 5.6, women more frequently than men considered a university scholarship 
or fellowship, or aid from parents or family as the single most important 
source of financing during tlM undergraduate years. On the other hand, men 
more frequently than women reported VA benefits, earnings from previous 
employment, and savings to have been the single most important source of 
support during the college years. 

Graduate Level Training 

Table 5.7 shows a change from undergraduate to graduate level education 
in the pattern designating single most important sources of support. Aid from 
parents or family no longer played a dominant role in graduate level education, 
although such support did prove to be important during the undergraduate years. 
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TABLE 5.7 

SINGLE MOST IMPORTANT SOURCE OF FINANCIAL SUPPORT FOR GRADUATE 
TRAINING, BY EDUCATIONAL ATTAINMENT (1962) AND OCCUPATION GROUP (1960) 

(Per Cent Listing Each Source of Support) 



£) Engineers 



Source of 
Financial Support 


Bachelor' s 
Plus 


Master' s 


Doctorate 


Aid from parents and 




9 




Earnings while attending 


37 


28 


23 




15 




U 


Savings from previous 


11 


10 


6 


Scholarship or fellowship: . 


3 


8 


18 


from college or university 


2 


5 


11 


from Federal agency . . . 


1 


3 


7 




1 


1 


0 




22 


JLl 


3 


Research or teaching 


3 


15 


37 




2 


1 


0 


Total 


100 


100 


100 


Base N 


67,405 


65 ,365 • 


9,730 



N . . . 142,500 

NA, other 82,510 

No graduate training. 654,732 

Total N 879,742 
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TABLE 5.7--Continued 



lb) Physical Scientists 



Source of 


Bachelor ' s 


Master ' s 


Doctorate 


Finanrial Support 


Plus 


Aid from parents and 

Tplcltivpc; 


13 


11 


7 


school 


30 


I§ 


IP 




13 


16 


9 


c^avinffs Fthtti nrpvious 


12 


9 


4 


Scholarship or fellowship: , 


12 


17 


_25 


froin college or university 




O 
U 


ID ! 


from Federal agency • , . 


9 


9 


10 




2 


2 


1 




7 


3 


1 


Research or teaching 




28 


45 




2 


2 


1 




101 


101 


iOO 


Base N . 


16: 664 


23,665 


23,615 



N 63,944 

NA, other 9,117 

No graduate training . 62,761 

Total N 135,822 
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TABLE 5 .7--Continucd 



£) Biological Scientists 



I 

Source of 
Firiciiicicil Support 


Bachelor's 

ir lUb 


Master ' s 


Doctorate 


Aid from parentjs and 










1 n 

J. u 


o 


D 


Earnings while attending 










30 


17 


8 




13 


17 


11 


Savings from previous 










1 o 

13 


10 


6 


Scholarshio or fellowshio! . 


17 


16 


19 


from college or university 


7 


7 


10 


from Federal agency . . . 


10 


9 


9 




2 


1 


1 




7 


3 


1 


Research or teaching 










12 


30 


51 




1 


I 


1 




102 


99 


101 




2,483 


7,682 


10,428 



N 20,593 

NA, other 1,511 

No graduate training. 10,775 



Total N 32,879 
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TABLE 5 .7--Continued 



1) 


Mathematicians 






S nn T* p p n F 

Financial Support 


Plus 


Master * s 


Doctorate 


Aid from parents and 
relatives - » » , , 


9 


Q 




Earnings while ar^ppdinp" 




16 


11 




10 




10 


Savings from previous 
employment 


9 


12 


7 


Scholarship or fellowship: . 


7 


24 


28 


from college or university 


1 


8 


14 


from Federal agency 


c 

0 




14 




2 


2 


3 


Employer paid 


16 


5 


1 


Research or teaching 


10 


22 


39 








1 
J. 




99 


102 


100 


Base N . < , , « . » . 


3 973 


8 5 888 


4,719 


N . 




. . 17,580 




NA, 


other 0.0. 


, . 1,512 





No graduate training. 18 , 641 
Total N ..... . 37,733 



TABLE 5 .7--Continued 



e) Social Scientists 



Source of 
Financial Support 


Bachelor's 
Plus 


Master ' s 


Doctorate 


Aid from parents and 


1 1 
i i 


1 n 




Earnings while attending 


34 


24 


18 




16 


18 


18 


Savings from previou.-* 


9 


1^ 


9 


ocnoiarsnLp or leiiowsnLp. 








from college or university 


6 


7 


13 


from Federal agency . - . 


7 


5 


8 




3 


2 


2 




5 


2 


1 


Research or teaching 


9 




23 




3 


2 


3 




101 


100 


102 




4,662 


22,025 


23,7^9 


N . 




, , 50,436 




NA, 




. . 2,716 





No graduate training. 15 . 179 
Total N 68,331 



U7 

Here we find that university scholarships, and fellowships and assistant- 
ships, of both the teaching and research variety, were considered to be cf 
primary importance among workers in each of these scientific and engineer- 
ing occupations, especially among those attaining the doctorate by 1962. 
Conversely, the following sources were less likely to be evaluated as criti- 
cally important for graduate level training when the level of education 
attained by 1962 is taken into account : earnings , savings , and employer - 
paid training. Again, with the exception of 1960 social scientists, VA 
benefits were more prominent among workers holding the master's in 1962 
than among "bachelor's plus" students or recipients of the doctorate- 
Sex differences in evaluating the importance of these various 
sources are shown in Table 5.8. Wliile women more frequently than men 
reported a university scholarship or fellow^ship as their most important 
undergraduate source of support, the pattern at the graduate level showed 
no consistent advantage accruing to either sex group compared across the 
five broad occupations. However, male physical and biological scientists 
were more likely than their female counterparts to attribute primary impor- 
tance to a teaching or research assistantship, but no pronounced sex 
difference in evaluating assistantships appeared in the remaining occupation 
groups . 

The more frequent male attribution of Importance to earnings as a 
means of support for college level training did not carry over to graduate 
level academic training: women were as likely as men to rely primarily on 
earnings to finance their graduate level training. Furthermore, savings; ^ 
employer-paid training, and aid from parents or family wer£ more readily 
acknowledged by women as their single most important sources of support at 
the graduatt: level, while men invariably reported VA benefits as serving 
the same purpose < 
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Summary 

Chapter 5 considered the various sources of monetary support and 
their re) .tive importance in the undergraduate and graduate education of 
America's 1960 scientists and engineers. 

A variety of sources of support for undergraduate level training 
were mentioned by workers in each occupation group. First was aid from 
parents or relatives, which was reported by 54 to 64 per cent of America's 
engineers and scientists, depending on occupation group. Next was own 
earnings from employment while attending school, 51 to 55 per cent; then, 
own savings from previous employment, 33 to 46 per cent, followed by VA 
benefits, 23 to 37 per cent; then scholarship or fellowship from college 
or university, 10 to 20 per cent; and loans, 9 to 13 per cent. Other sources 
were mentioned by less than one out of ten workers. 

At the graduate level the sources most frequently mentioned were 
earnings while attending school; from 35 per cent of the biological 
scientists up to 49 per cent of the social scientists listed this as a 
source of financing for graduate training. Somewhat more frequently 
mentioned was research or teaching assistantships , ranging from 40 per cent 
among the social scientists to 58 per cent among the biological scientists, 
but considerably underreported by the engineers (16 per cent). Also mentioned 
by at least one out of ten workers were college or university scholarship 
or fellowship, loans, savings from previous employment, aid from parents or 
relatives, and VA benefits. 

Data on the most important single source of financial support for 
uMergraduate training indicated a consistent pattern in the rank order of 
proportions mentioning the various sources of support among all occupation 
groups, except the engineers. Parental support was the more prominent; 
second was a job while attending college, and ^^A support was third. A direct 
relationship between 1962 educational level and the proportion of an occupa- 
tion group relying on a specific source for college level training held true 



123 



only for support from scholarships and fellowships given by colleges and 
universities. Except among the physical scientists, women more than men 
at every education level relied on scholarships and fellowships Irrm colleges 
and universities. Another major source of finance from which women consist- 
ently benefited more than men was aid from parents or relatives. Otherwise, 
the other important sources of funds for college training were mentioned 
less frequently by women than by men, in all occupation groups and at almost 
all education levels. 

America's 1960 scientists and engineers reported research or teach- 
ing assistantships and earnings while attending school to be the most 
consistently important single source of financial support for graduate 
training. The former was mentioned by only 10 per cent of the engineers 
and by 18 to 38 per cent of the scientists. From 14 per cent of the biologi- 
cal scientists to 32 per cent of the engineers reported earnings while 
attending school. When educational attainment by 1962 was taken into 
consideration, research or teaching assistantships rose sharply in incidence 
of mention, just as earnings while attending school dropped off. This 
relationship of source of support to academic attainment was maintained 
among men and women alike. 

Charts comparing all sources of financial support with the single 
most important source for undergraduate aid graduate level training, among 
all five occupation groups, revealed some important changes in the relative 
significance of financial sources from undergraduate to graduate training. 
Thus aid from parents or relatives was important at the undergraduate level, 
but less so among those with graduate level training; research and teaching 
assistantships followed the opposite pattern. 



CHAPTER 6 
QUALIFICATIONS FOR 1962 EMPLOYMENT 



This survey focuses on the relationship between educational and 
attainment and occupational affiliations: clearly, formal educational 
attainment importantly determines whether or not highly technical and 
scientific occupations are open to workers in the labor market. Yet» 
it is also true that qualifications necessary to enter certain employ- 
ment hinge on other criteria as w^ll, i.e., experience acquired on the 
job and in many cases supplementary training acquired outside the realm 
of formal degree programs. The purpose of this chapter is to describe 
how workers in these five scientific and engineering occupation groups 
evaluated these various types of qualifications for their 1962 emplo'/ment. 
Specifically, they were asked the following question; 



Which, of the following items listed below contributed, most 
significantly to your becoming qualified for your present 
job? 

Special training or courses given by employer 

Course work at a technical institute, college, or university 
without acquiring a degree 

Acquired an A. A. degree or certificate from a technical 
institute or junior or community college 

Acquired a B.A., B.S,, etc. 

Acquired a graduate or professional degree 

Post-high school courses at a vocational or technical high 
school 

Correspondence courses 

Military training applicable to civilian occupations 
Experience in present or related field of emplojnnent 
Other : spec if y 

Needless to say, these data are of a different order than the 
factual information on educational attainment analyzed in previous chap- 
ters. Nevertheless, much ^an be learned about the efficacy of various 
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types of training through an evaluation offered by scientific and tech- 
nical workers about the jobs they held. 

As usual, the findings were elaborated in terms of occupation 
group, academic attainment, sex, and age group. Table 6.1 shows the 
distributions, by occupation group, of the most significant educational 
experiences contributing to the 1962 job: formal training and work 
experience were the two most important factors in qualifying for 1962 
employment. The finding obtained across occupation groups, although there 
was some interoccupat ional group variation. For example, engineers 
reported work experience one of the significant contributors to their 
1962 situation with greater frequency (65 per cent) , than did the other 
occupation groups (percentages ranged from 51 for biological scientists 
to 56 for mathematicians). In contrast, acquisition of a graduate or 
professional degree was considered significant by only 14 per cent of the 
engineers, while 36 per cent of the physical scientists, 37 per cent of 
the mathemati :ians , 58 per cent of the biological scientists, and no less 
than Jl per cent of the social scientists were so disposed. 

The significance of the bachelor's degree in developing one's 
qualifications, according to the workers in the five 1960 occupation 
groups, also varied by occupation: social scientists were the least so 
inclined (39 per cent) while physical scientists (56 per cent) mentioned 
the bachelor's degree with the greatest frequency. 

College work without a degree and special training by one's 
employer both received some attention, but less so than the previous 
items (see Table 6.1). 

Reading across the rows of Table 6.2, there -were clear-cut and 
very large differences in the perceived importance of various educational 
experiences among incumbents of different educational attainment. This 
held, although in different ways, for each of the five types of experi- 
ences selected^ in every occupation group. Specifically, experience and 



Remaining. experiences were excluded because they were infrequent. 
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formal training again elicited the greatest response among America's 

1960 engineers and scientists, while college without a degree and training 

by one's employer again were of secondary importance. 

Experience in present or related field --In all occupation groups, 
the importance of this experience was most evident among thos^ persons 
who lacked the bachelor's degree (from 60 per cent among the biological 
scientists to 74 per cent among the engineers), dropping off sttaciily and, 
in some cases, preceptibly as the level of academic attainment rose Thus 
55 per cent of the engineers holding doctorate degrees, 50 per cent of the 
social scientists, 46 per ctrat of biological scientists, and only 41 aad 
38 per cent respectively of the physical scientists and mathematicians 
holding doctorates were inclined to virw this type of experience as con- 
tributing significantly to their 1962 role qualifications. 

A cquired the bache lor ' s dec ree ■ -Whe the r or not acquisition of a 
bachelor's degree was viewed as a significant contribution to ont ' s 1962. 
job operated as a consistrnt function of academic attainment. Not sur- 
prisingly, persons with the bachelor's as their highest degree were most 
likely to emphasize its importance for their 1962 employment qualifications 
while at each succeeding level of academic attainment this degree dropped 
preceptibly in importance. Thus, while recipients of the bachelor's de- 
gree ranged from 75 to 92 ptr cent approving (depending on 1960 occupa- 
tional affiliation;, recipients of the doctorate dropped from 24 tu 39 

2 

per cent in their estimates of the significance of this experience, 

Graduate or professional depree . • -Not unexpectedly, evaluations 
of this academic degree were directly opposite those above For persons 

2 

Note that a number of those classified as having no four - year 
college degrees by 1962 responded that a bachelor's degree (.similarly, 
a graduate or professional degree ) made an important contribution to 
their work qualifications . This discrepancy can be explained, in part, 
by the classification of academic attainment; it was limited to degrees 
received no later than the 1961 calendar year. A number of these workers 
secured additional degrees in 1962, however, and responded in terms of 
their then current academic status during the spring- and summer of 1962, 
when this study was in the field . 
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in the five occupation groups who possessed a graduate or professional 
degree, this was viewed as important in the attainment of their 1962 
job situation. At the master's level, 90 per cent of the social scien- 
tists, 85 per cent of the biological scientists, 83 per cent of the 
physical scientists, 81 per cent o! mathematicians, and 73 per cent of 
the engineers attributed enough significance to this educational experi- 
ence to report it, while at the doctoral level 97 per cent of the mathe- 
maticians, 96 per cent each of the social and biological scientists, 93 
per cent of the physical scientists, and 91 per cent of the engineers 
did so. At the lower levels of academic attainment, of course, the 
figures were in reverse, never exceeding 27 per cent, and in the main, 
no higher than 15 per cent (see Table 6.2 for detailed inspection). 

These findings are not as simplistic as they may at first appear; 
that is, that professional people, if they had the qualifications, con- 
sidered them important. The significance of graduate or professional 
training culminating in a degree is brought into focus perhaps only when 
it is compared with the other important background experience factor; 
experience in present or related field. For here we see, in a comparison 
of the corresponding two rows of Table 6.2, that for all occupation groups 
the importance of experienc:^ (and presumably this is practical, on-the- 
job experience) varied inverse} v with graduate or professional training, 

3 

i.e., formal training, holding academic attainment constant. 

College without a degree . -*Again not surprisingly, persons in all 
occupation groups who lacked the bachelor's degree viewed this experience 
as significantly contributing to their 1962 job, while those on up the 
academic ladder increasingly disclaimed its significance. In general, 
this experience was accorded less attention at all academic levels of 
attainment and among all occupation groups than any of the prior experi- 
ence factors. 



This, of course, has interesting implications for the literature 
of the professions, because it relates, if indirectly, to tht question 
whether formal training lies closer to the core of professionalism than 
practical experience; and the implication, at least insofar as these data 
are concerned, appears to be that it does. 
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Special training by cnf^ployer --In many ways employer training is 
akin to practical experience, and so, not surprisingly, responses on this 
item paralleled (although in lesser magnitudes) the prior findings, and 
as such, reiterated the suggestion that practical experience bears an 
inverse relation to fortral training if academic attainment is held con- 
stant. Among scientists and tngineers lacking the bachelor's degree, 
from 27 per cent of tht mathematicians up to 3^ per cent of the biological 
scientists, mentioned thi^ experience On the other hand, among recipe 
ients of the doctoral degree, only 1 or 2 per cent considered "special 
training by employer" important for their 1962 job. 

Exp erience and Traini n g, by Sex 

Only minor sex difterences occurred on the question of the sig- 
, nificant educational contributions to one's current qualifications 
Table 6 3 (identical to the previous table save that it differentiated 
by sex and dropped engineering for lack of female representation) offers 
eighty comparisons between men and women. As can be seen, the approxi- 
mate similarities greatly outnumbered the sharp distinctions: in only 
seventeen of the eighty comparisons was there a difference of 10 per 
cent or more, and usually not much more In overview, then, men and 
women of equivalent education offered similar evaluations of experiences 
contributing to 1962 job qualifications. 

Comparisons by age group (not shown) Indicated that evaluations 
of work experience contributing to qualifications for the 1962 employ- 
ment were essentially the samt among younger and older workers of equiv- 
alent educational attainment This finding, that there were no essential 
age-related differences in evaluation, underscores the definitive role 
of educational attainment in the judgments that engineers and scientists 
offered of relevant work experience 
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Supplementary Traininr. 

Evaluations of work experience aside, many engineers and scientists 

iiupplement their formal training with other types of preparation. In this 

4 

section, attention is given to the questionnaire item designed to secure 
.nformation on the types and subjects of preparation employed scientists 
and engineers have undertaken in the form of nondegree supplementary training. 

Table 6.4 shows that a substantial minority of the workers in each 
scientific and engineering occupation group had received some form of supple- 
mentary training: among the engineers, over four out of ten (41 per cent) 
had done so by the time they returned their questionnaires to the Bureau of 
the Census, but most were closer to 30 per cent. 

TABLE 6.4 

SUPPLEMENTARY TRAINING OF PERSONS IN THE 1960 EXPERIENCED 
CIVILIAN LABOR FORCE, BY OCCUPATION GROUP (1960) 

(Per Cent with Supplementary Training) 



Occupation 
Group 


Weighted 
Number of 
Persons 


Rece ived 
Supplementary 
Training 




876,731 


41 




135,411 


28 




32,776 


29 


Mathemat icians . 


37,617 


30 




68,109 


31 


N 

Total N 


1,150.644 
3.863 

. 1,154,507 





See question No. 11, p. 7 of the Questionnaire, AppenUi.v 2. 
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Thus 31 per cent of America's 1960 social scientists, 30 per cent of 
the mathematicians, 29 per cent of the biological scientists, and only 28 
per cent of the physical scientists reported some form of supplemontary 
training . 

-Among all five occupation groups, persons below the master's level 
reported supplementary training in proportions approximating 30 to 40 per 
cent, while at the master's level the figures were closer Lo 30 per cent, 
and at the doctorate level the proportions were even lower--from 24 per 
cent among social scientists to a mere 8 per cent among mathematicians, with 
biological scientists at 18 per cent, engineers at 17 per cent, and physical 
scientists at 13 per cent (see Table 6.5). 

When sex differences were considered (Table 6.6) there was relatively 
little change in the patterns already established. The overall pattern, 
then, was for men and women alike to receive supplementary training (compare 
Tables 6.5 and 6.6). In the four scientific occupation groups, both men 
and women, save for biological scientists, showed an especially low incidence 
of supplementary training at the doctoral level. Moreover, the trend for 
recipients of the bachelor's degree to participate in most supplementary 
training, with workers lacking a four-year degree and persons with some 
graduate training running close behind, was repeated again for both men and 
women. Six differences of ten percentage points or more occurred in four 
out o the twenty possible comparisons. Among the biological scientists 17 
per cent of the male doctorate holders reported supplementary trainiag, 
while among their female counterparts 28 per cent reported likewise. At the 
other end of the academic ladder, male and female soci^.l scientists without 
the bachelor's degree or with just the bachelor's also reported differently 
While 42 per cent of the male social scientists without a degree indicated 
they had received supplementary training, only one out of four of their 
female counterparts did the same. Among social scientists witb a bachelor's 
degree 45 per cent of the men reported supplementary training, compared with 
34 per cent of the women. 
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Sub'ecL o£ Training 

Sixteen specific subjects of supplementary trn.ining reported by 
workers in the five scientific and engineering groups are considered below.. 

Table 6.7 shows the proportion of each occupation c,roup who had re- 
ceived or were receiving training in these selected subjects . As can be 
seen from the table, 31 per cent of the cmgineers reported ^\.nginoering'' as 
a subject of supplementary training. Also, 9 per cent reported "business 
management/' and 4 per cent reported "mathematics" and "skilled craft' training. 
The physical scientists show greater diversification; 13 per cent ri^ported 
"physical science" as a subject of supplementary training; 8 per cent reported 
"engineering," and 5 per cent indicated extra training in "business management." 
Eighteen per cent of the biological scientists reported "biology and agricul- 
ture" as a subject of supplementary training, the only occupation group to 
give any attention to these subjects. Mathematicians as well shov/ed an af- 
finity for their own field; 15 per cent of the mathematicians reported 
"mathematics" as a subject of supplementary training, while 6 per cent reported 
"business and commerce" and 5 per cent indicated "engineering" and "business 
management." Social scientists also showed diversification in reporting subjects 
of supplementary training: 8 per cent said "psychology" was a subject of such 
training, and 8 per cent, too, reported "social science" other than psychology.. 
Six per cent reported "business and commerce" a subject of extra training, 6 
per cent reported "miscellaneous nontechnical training," and 5 per cent each 
reported "business management" and "all other" as subjects of supplementary 
training. 

In total, there was a tendency for incumbents of a gdven occupation 
group to report supplementary training in subjects directly related to the ' r 
occupation group, particularly the engineers, but there remained, nonetheless, 
wide diversification among subjects of supplementary training. 
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Selected Subjects of Supplementary Training 
by Academic Attainment 

The five panels of Table 6.8 present some information on the subject 

of supplementary training among scientists and engineers classified by their 

highest academic degree attained by 1962. Subjects of training were limited 

in each panel to those reported by at least 5 per cent of the occupation group 

at any one level of academic attainment. 

TABLE 6.8 

SUBJECT OF SUPPLEMENTARY TRAINING OF PERSONS IN THE 1960 EXPERIENCED 
CIVILIAN LABOR FORCE, BY EDUCATIONAL ATTAINMENT (1962) AND 
OCCUPATION GROUP (1960) 

(Per Cent Listing Each Subject) 



a,) Engineers 



Edcuational 
Attainment 


Weighted 
Number of 
Persons 


Subject of Supplementary Training 


Engineering 


Mathematics 


Business 
Management 


Skilled 
Craft 


No degree .. . 


380,778 


35 


3 


9 


6 


Bache lor ' s 


259,837 


26 


3 


10 


3 


Bache lor ' s 












plus . . . 


144,899 


32 


5 


10 


3 


Master's . . 


70,055 


24 


4 


9 


3 


Doctorate . . 


10,056 


7 


4 


3 


1 



N 865,625 

NA plus exclusions 14 . 117 

Total N 879,742 
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TABLE 6 . 8 • -Continued 



b) Physical Scientists 



Educat ional 
Attainment 


Weighted 
Number of 
Persons 


Subject of Supplementary Training 


Engineering 


Physical 
Science. 


Business 
Management 


No degree .... 


29,281 


9 


15 


3 


Bachelor's . . . 


32,236 


8 


13 


6 


Bachelor's plus . 


24,937 


10 


14 


8 


Master's .... 


24,075 


9 


17 


6 


Doctorate .... 


24,055 


4 


5 


3 



N 134,584 

NA plus exclusions 1 .238 

Total N 135,822 



cj Biological Scientists 



Educational 
Attainment 


Weighted 


Subject of Supplementary Training 


Number of 
Persons 


Physical 
Science 


Biology 
and 
Agricu Iture 


Medical 
and Dental 
Health 


Business 
Management 


No degree . . 


4,996 


1 


16 


5 


3 


Bachelor's 


5,362 


2 


30 


5 


6 


Bachelor's plus 


3,716 


4 


22 


7 


5 


Master's . . 


7,881 


3 


19 


4 


3 


Doctorate . . 


10,507 


2 


11 


2 


1 




N . . . 

NA plus 




, , 32,462 
. . 417 






Total 






, , 32,879 
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TABLE 6 .8--Continued 



d) 'Mathematic ians 



Educational 
Attainment 


Weighted 


Subject of 


Supplementary Training 


Number of 
Persons 


Engi- 
neering 


Maths- 
mati- 
c ians 


Statis- 
t ic s 


Business 
and 

Conmerce 


Business 
Manage- 
ment 


No degree . . 


11,158 


4 


6 


4 


6 


6 


Bachelor ^s 


7,004 


3 


27 


4 


12 


7 


Bachelor's plus 


5,28-8 


10 


21 


5 


9 


8 


Master's . . 


9,014 


6 


18 


2 


2 


4 


Doctorate . . 


4,790 


2 


4 


1 


0 


0 




N 

NA plus 






37,254 
479 






Total 


N . . . 






37,733 





e) Social Scientists 



Educatiout* ' 
Attainment 


Weighted 
Number of 
Persons 


S 


ubject of Supplementary 


Training 




Mathe- 
mati- 
cians 


Psy- 
chol- 
ogy 


Busi- 
ness 
and 
Coir.- 
merce 


Busi- 
ness 
Man- 
age- 
ment 


Social 
Sci- 
ence 


Mis- 
cellc - 
neous 

Non- 
tech- 
nical 


No degree . . 


8,575 


2 


2 


15 


10 


4 


5 


Bachelor's 


6,129 


5 


2 


9 


8 


6 


13 


Bachelor's plui 


\ 6,139 


5 


6 


7 


5 


8 


9 


Master's , . 


22,881 


2 


10 


5 


4 


10 


7 


Doctorate . . 


24,132 


1 


9 


2 


3 


8 


. 0 



N . 67,860 

NA plus exclusions 471 

Total N 68,331 
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Among the fiva occupation groups, with the partial exception of the 
social scientists, the subject or subjects of supplementary training most 
frequently chosen were the ones most closely related to the 1960 occupation 
group affiliation. Engineers supplemented their training with engineering, 
physical scientists with physical science, and so on. Indeed, among three 
of the occupation groups--engineers , biological scientists, and mathemati- 
ciaris--choices in occupation-related subjects of supplementary training far 
overshadowed those in other kinds of supplementary training. And, by and 
large, this is true up and down the ladder of academic attainment. Again, 
supplementary training dropped off sharply at the doctoral level (with the 
exception of social scientists reporting "psycholog>" and "social science"); 
this was particularly the case among those subjects of training most closely 
akin to their respective occupation group affiliation. 

Another earlier pattern, repeated here, was the bachelor's and "bache- 
lor's plus" workers to report thesp subjects more frequently than their 
occupational counterparts at other academic levels. 

In sum, a pattern was found of rather close affinity between subject 
or supplementary training and type of occupation pursued, a tendency for 
supplementary training to decline among recipients of the doctorate degree, 
and finally a rather strong tendency for workers with the bachelor's degree 
to overshadow their fellow workers in reporting supplementary training. 

Sunimarv 

Respondents indicated educational and work-related experiences quali- 
fying them for their 1962 job: Of the ten possible types of experience, formal 
training--either the bachelor's degree or graduate and professional degre^^s-- 
and work exper ience--exper ience in present or related field--were easily the 
most significant and important factors contributing to the 1962 employment of 
America's scientists and engineers. 

"Experience in present or related field" in all occupation groups was 
most extensively chosen among persons lacking the bachelor's degree, but 
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dropped off steadily^ and in some cases precipitously, with rising academic 
attainment. "Acquisition of the bachelor's degree" varied directly with 
academic attaininent among all five occupation groups, such that it was most 
heavily reported at the lower educational levels, ^ad least so at the higher 
levels. "Acquisition of graduate or professional dpgrees" . likewise varied 
directly with educational attainment; the higher the degree attained, the 
more frequently it was reported as a significant contribution. "College with- 
out a degree" was esteemed by persons with college attend ance but no degree 
among all five occupation groups, but not by otherSc Finally^ "special 
training by employer" was evaluated very much like "experience in present 
or related field." 

Among all five engineering and scientific occupational categories^ 
holders of any type of supplementary training were ia the minority. Thus 
41 per cent of the engineers received supplementary training by 1962 5 as did 
28 per cent of the physical scientists, 29 per cent of the biological scien- 
tists, 30 per cent of the mathematicians, and 31 per cent of the social 
scientists. Educational attainment was established as the most important 
single determining factor in determining whether supplementary training was 
secured. In each occupation group, supplementary training was most extensive 
among workers with no degree, the bachelor's degree ^ and among those with some 
graduate training; it diminished among recipients of the maf.ter^s degree and 
dropped off at the doctoral level. The subject or subjects' of supplementary 
training received most frequently coincided with the 1960 occupational affili- 
ation, i.e., engineers supplemented their training in engineering, physical 
scientists with work in physical science^ and so forth. 



APPENDIX 1 
THE QUESTIONNAIRE 



ERIC 



Budget Bureau No. 4 1-62 49; Expires December 31, 1962 



This inquiry it outhorix«d by Act of Congrots (13 

*' S. C). The report you submit to the Census 
jreau is confidential and may be seen only by 
sworn Clensus employees. It may not be used 
for purposes of taxation, investigation, or regula* 
tion. 



Control No. (56) 



FORM U.S. DEPARTMENT OF COMMERCE 

(5*l-e2) BUREAU OF ThC CENSUS 



POSTCENSAL STUDY UF PROFESSIONAL 
AND TECHNICAL MANPOWER 



Section I • CURRENT EMPLOYMENT 

In fhis secnon v.c .ire interested in finding out about your work, the people you work with, and your attitudes toward work. 



A. YOUR WORK STATUS 



1. Whot were you doing lost wook? (Ch^ck one) 

1 [ '1 \]lorkin^ full time | 

2 ["] Vlorking pan time 

3 f With a job but not at work 

(on vacation, sick leave 



rk I 
.etc.) 1 



(Skip to 
Que^lion 3) 



4 [ ' I Not employed, but louking tor v^o^k 



(retired, housewife, student, etc.) i on 2) 







Month 


Year 




week, when did you lost work? \ 









(Answer and tfo ro Section II beginning on Page 4.) • 



OR 0 ^ i Never workcJ ^f*''' f'f '■ 
• Section 111) 



ANSWER QUESTIONS 3 - 7 /N TERMS OF YOUR MAJOR CURRENT EMPLOYMENT ONLY 



n(y /vor 

WRITE 
fiF.RE 



3. YOUR JOB OR BUSINESS 

o, For whom did you work last week? (Name oi company, business, organization or other employee.) 



b* In whot kind of businoss, industry, or organisation were you working? (^or example: city hospital, 
state university, road construction firm, county junior high school.) 



C* W^re you worthing - - CCheck one) 

1 r~ 1 For a PRIVATE amployor lor wogos. 



salory, commission or tips? 



2 CI GOVERNMENT? (Fede 
local, public school system 



/ Out 
Tal, State, 1 

, etc.) * 



3 In OWN business or profession i 

or form for profit or foes? f (Skip to 

• n WITHOUT PAY .n family fam. ( " 

or businoss? / 





Salary race 

1 .00 




Whot kind of work woro ycu doing? (For example: civil engineer, nuclear physicist, profes 
9th grade social studies teacher.) 


isor of economics. 




llet wit left 6e«r tfeecrlbee rour ti^ta.) 


Code 





g. If you woro working in o subspoclotty within this lioN, whot wos if colUd? 



h. T^oscribo whot you did In fovr (oh* (For example: Designer of electronic iriechanisms in the industrial 
instrument industry; supervise six other engineers whom I have hired for my unit; prepare reports on the 
work of my unit.") 



i* Whot wos the lormol titio of yoyr lob? 



Hours per week 



4. How many hours o wook do you work in this iob or businoss? 



S. How many yMffS h«v« y#u huM woHiing in thU cosipcny, buslnuss oc •fgunisotiooY 



No* Oi years 



o 

ERIC 



OR 0 Q Less than one year 



(Smction I conttnxamd) 



6. Hew many weeks M yee werfc in 19(1 et ell jebs either full-time or part-tim«? 

(Count pmid rmcmtion, p«<d 9ick Immv, encf miUfry service as w«eka worked.; fChecIt on«> 



1 Q]] 13 weeks or less 
a n 14 «o 26 



1 □ 27 to 39 
4 n ^ to 47 



5 m 48 to 49 

6 n 50 to 52 



OR 0 □ Did noc work in 1961 



7. YOUR EARNINGS IN 1961: 

o. How much did you eern io 1961 in selary and commissions from your major position 

(before taxes end other deductions)? If you did not work the entire year ac this job, give 
what would have been your yearly salary. 

0R-*1F YOU ARE SELF-EMPCOYEDi 

How much did you earn io 1961 in profits or fees from working in your own business, 
professional practice or partnership (net income after business expenses)? 



.00 



(S9timmf to tho nomtoot 

hundrod dollmro) (Omit con 

OR 0 Q J None 



b. In odditien to your ino|er position, M you receive ony earnings in 1961 from ony of the fellowliftg eourcesT 
(Chock oo mony oo opply) 



1 [31 Consulting 

2 (_J Publications 



a fTD Lectures 

4 Other professional ac civic ics 



S Other secondary job 



.00 



Estimste CO the nearest hundred dollars the amount vou ceceiTed from all of these 
sources in 1961 (before taxes and other deductions but after deducting any businei 
expenses.) 



(Omit conto) 
OR 0 □ None 



B. YOUR ACTIVITIES 



S. Here is a list of activities which may be part your work in your major current position. 
(Ploooo chock oli octivitioo which you poriotm in thio pooition.) 



Code No. 

01 Teach courses 

02 131] Recruit, train people in the organizstion 
)9 (711 Engage in basic research 

04 f33 Ei^SM^ applied research, or product 

development 

05 1^ Administering or supervising research or 

development 

0< Consult or advise clients or customers on 
technical matters 

07 CZl drawings, blueprints, models 

08 CD forecasts, estimate market'* 

09 Exploration; or field work 

10 Design or modify equipment,. machinery, processes 

of production 

d] Supervise the work of assistants or subordinates 

*2 Cj Qttelity contfot; set precis'on standards 

13 [T] f^obiic relations, publicity work, speeches 

U| I Budgeting, costing, contiolling, allocating 
expenditures 

rZI Test new o^ experimental equipment 



Code No. 

IS O Travel 

17 [31] Constructing equipment, apparatus, prosthetic 
devices 

It Treating pstsents 

19 03 Counselling clients, students 

CH Supervising production or construction 

21 [3] Vriting technicsl and general reports on proiects 

22 Coordinating activities of professionals at my 

level in the organization 

23 n Keep records 

24 Statistical analysis 
7% [311 Technical sales 

2t (311 Negotiating contracts or raising'funds 
27 [3D Briefing superiors on my work 
2g [31 future operstions 

29 [3^ Compile and annotate btbliogrnphy; search and 

select Uteratute 

30 rn Other. WHntT^ 



9. Off nil tknse ynw ehecknd nbnvn« erkicfc TWO dn ynn ^nnd tkn mnst time dnin«? 

(Fill in thoir codo numborm mnd weiim in tho mppmmimoio pmtcont ot totml Hmo 


' Ac tivity 


Code 
number 


l^ercem 
of time 


FIRST 








SECON'> 







(Section I conttnued) 



C. PEOPLE YOU WORK WITH 



10. About how many poople work in tho •moHott orgonixotionol unit to which you bolong in the business, industry, 
or organizotion in which you woric? 

Elementary and secondary teachers: check the number of teachers in your school, (Check one) 



1 □ Less than 10 

2 n 10 to 24 

3 □ 25 to 49 



4 m 50 to 99 

5 □ 100 to 249 

6 n 250 to 499 



7 07] 500 oi more 



11. How mony omployoos oro DIRECTLY responsible to you? ('^^'»^; Pro/..«Jo-l .nd 
' ^ ' r-" r nonpro/«««lon«l J 



Number of people 



OR 0 j 1 None 



12. Aro you - - (Check one) 

1 ( J An administrator (concerned mainly with policy making, 

planning, overall supervision) 

2 [ ] A supervisot (concetned mainly witl< technical matcets) 



3 [71] A coordinator (concerned mainly with liaison) 
4|~nOthet. Whot? 



l3o. Do you - • (Check ae many «• apply) 
^:ode No. 

1 [77] Work with other specialists in your field 

2 [77] Work individually, with little or no consultation with 

others 

3 [771 Work ss an individual consultant to others 



Code No. 



4 |_ ] Work as a member of a team made up of specialists 

from your field and other fields 

5 [77) Work as a member of a team made up of specialists 

in other fields 

6[^Othet. Whot? 



b* 01 oil thoso you chockoJ obovo, which ONE do you spond tho most timo d^lng? ^'J* ^ 

' ' cod* nuaib«r from l3o; 



Code 



14. This question is about your immediate supervisor. 



If you have no immediate supervisor check here [^j o 
and skip to Question 15. 



DO NOT 
WRITE 
HERE 



o» Whot kind of work doos ho do? (For example: civil engineer, nuclear physicist, proiessot of economics, 
}unioc high scnool ptincipsl.) 



b* In what flold of Spociollsotlon doos ho work? f^ill In tha coda numbar from tha ancloaad Hat,) 



Code 



0. ATTITUDES TOWARD WORK 



15* Listed below ste some chstsctetistics which occupations msy have. 

o* Please indicate ^y checking the apptopriate box how important each one is to you. 

b* Also check the appropriate box to indicate bow well your current msjot employment satisfies you with 
tespect to esch chatactetistic. 







o* Importonco to you 


b. Do9r04 


1 of sotlsfoctlon 


Occupotlonol Ckofvctorlstlcs 




Very 


Some- 
whst 


Little 

or 
none 


Very 


Some- 
whst 


Little 

or 
none 






(1) 


(2) 


<3) 


<4) 


(5) 


(6) 


Opportiaaity to be original and creative 


1 














Opportuoity to be helpful to othets ot useful to society 


2 














Relative independence in doing my work 


S 














A chaace to exercise lesdership 


4 














A nice community or area in which to live 


S > 














Oppoctunity to work with things 


< 














Social standing and prestige in my community 


7 














A chance to eon enough money to live comfortably 


• 














^leasMit people to work with 


9 














Ficedom fiom pressures to conform in my personal life 


10 














Opportunity to work with people 


n 














Freedom to select areas of research 


12 














OppoctiMitty to work with ideas 


IS 















PAgS S 



(Smetion t continued) 



E. CURRENT ADOITtONAL JOB OR BUSINESS 

(D^iin^ o% a job nol with your primary empiay^r) 



16- Did you hov* O second rogulor job or bwsinOtS lost week? (Exclude any work ivith your ma^or current employer.) 
1 Yes 2 (~| No (Skip to Section U) 



DO N 
WRtTt 
HERB 



17. In your second regular |ob or business: 

o. Whot kind of business or industry were you working in? 

(For rxampJe: city hospical, scate university, road conscruction firm, recall drug score.) 



b. Ware you working - - (Check one) 

1 ri For o PRIVATE employer for wages, salary, 3 [71 1" OWN business or profession or farm 

commission or ftps? for profit or foes? 

2 CI For GOVERNMENT? (Federal. Scace, local, 4 f"] WITHOUT PAY on family farm or business? 

public school syscem, etc.) 



c. Whot kind of work were you doing? 

(For example: medical cechnician, research assiscanc inchemtstry, civil engineer, sales clerk.) 



• I L A <. < t li ^. t,_i I « (FitI Jn the code number which beat deecribee 

d. In whot field of specioliiotion did you work? ^^.^^ enctoeed lietj 



Code 



I80. Dees your odditienol job involve • - (Check one) 

1 [ "~] Year-round employmenc 2 Seasonal employment only 



b. How mony hours a week do you usuolly worit in this {ob or business? 



Hours per week 



Section II . PAST EMPLOYMENT 



In this section we are inceresced to your past work hisCory, ei^necially your work sicuatioo in April I960 (when chi 
Census was caken) and your firsc full-time fob afcer reaching age 24. 



e Decennial 



A. APrjL 1f60 



1. Whot woro you doing In Apri} 1960? fCliee* one; 
I O Worki 

(on 



'orking (include part*cime work) i 

'ith a job biic not ac work ( / 

on vacation, sick leave, etc.) 1 / 



S 03 Looking (or work (Skip to Queetion 7 on Page S) 

4 on Noc in labor force, e.g., retited, keeping house, 
student, etc. (Skip to Queetion 7 on Pege S) 



DO NO 
WRirt 

HERE 



2. Waf« you wolliin9 lor tho somo company, business^ or organiiotlon In April 1960 os you woro In your mojor 
employment lost woolt (including golf employment)? 

1 Yes (Skip tc Oueetioft 3) 2 No (Pleeee ertewer Queetione e to d) 



o. Per whom did you work in April 1960? (Hmme of company* bueJnoeo, orfnimmtion or othmr employer) 



b. What kind of business or industry wore you working in? 

(For esan^le: city hospical, stale university, road 
construction firm, county iuoior high school.) 



Kind o( business 



c. Wore you wotklng • • fCliec* one> 

1 Per a PRIVATE omployor for wofos, oolory, 
commission or tips? 

2 rn ^or GOVEfMMENT? (Federal, Scate, local, 

public school system, ecc.) 



S In OWN businoss or profession or farm 
for pfofit or foos? 

4 [□ WITHOUT PAY on foiiiily.ffQmi or businoss? 



d. How mony yoors did you wofk tn this cumpofiy, business or orgonisetion? 



No. of yeses 



3* In April I960, woro you doing the eomo kind of work os you doscribod for lost week on Pogo \, Item 3o? 

1 [71 f5*'P fe nairl ^a^mtion) 

* LT) No (Please describe what kind of work you were doing. \ 
For example: civil eqgtoeery nuclear pbysicisi, professor ' 
of economics! 9th graoe social studies teacher.) ■ » i 



FOnM t-se (s-i*eai 



f>A6E 4 



rSecllon II conUnu»d) 



4o. In April I960, Wf you worfiing in tho somo fiold of spec iolitof ion os you woro lost wook? 






DO NOT 


1 fTl Yes (Skip to Qu99tion 5) 2 \^ No (Oo to 4b) 








WRITE 
HERE 


c iMt. « 11 -4 1 11 ^1 .LI « C'^'" code number iv/iic/i best describes 
b. Whot fiold ef spocioliiatiofi wos this? ^^^^ enciosed iis/.; 


Code 




5. In April 1960, which two octlvltles did you spond tho most timo doing? 

(Consult the l<«f on Pa^e 2, tfm 8, mnd fill in the code number*. > 


First i 
activity ' 


Second ^ 
activity | 




6* Your immediate supervisor in April i960*- 


If you have 00 immediate supervisor check here {~^0 
and skip to Question 7. 




Whot kind of work did ho do? 

(For example: civil engineer, nuclear physicist, pro- 
fessor of economics, junior high school principal.) 


Kind of work 




B. PLEASE THINK BACK TO THE FULL-TIME CIVILIAN JOB HELD UPON REACHING AGE 24 
OR IF NOT WORKING THEN-.THE FIRST ONE HELD THEREAFTER. 

0 Q] Check here and skip to Question U if you are oo^ under age 24. 


7. Wos your first fulUtimo civilian fob oftor rooching 090 24* • 


2 □ No 
2 □ No 

• •crion. Otherwise •kip to Question 


1 iij 


DO NOT 
WRITE 
HERE 


8* In whot yoor did yOM ontor this job (tho (ob hold upon reaching ogo 24 
or tho first one hold thtrooftor)? 


Year 




9o. Whot kind of business, industry, or orgonisotion 
woro you working in? (For example: city hos* 
pital, state university, road construction firm, 
county junior high school.) 


Kind of business 




b. Woro you working at thot timo - - (Chock ono) 












1 For 0 PRIVATE omployor for wogos, solory, 
commission or tips? 


3 In OWN business or profession or form 
for profit or foes? 






2 in V^or GOVERNMENT? (Federal, State, local, 
public school system, etc.) 


4 0 WITHOUT PAY on fomily form or business? 




c. Whot kind of «vork woro you doing? 

(For example: civil engineer, nuclear physicist, 
professor of economics, 9th grade social studies 
teacher.) 


Kind of work 




• 1 L ^ «. ij < • ■• ^. ^L. « (Fill In thm codo numbmr which bmmi dm»ctibm» 
4. In what fiold of spociolitati«n wos this? .nclo..d llet,) 


Code 




0. Doscribo whot you did in y^ur fulUtimo iob ot that timox 












10. How many yoors did you work in this compony, business, or organisation? 


No. of years 




C. GENERAL EMPLOYMENT 


11. How owfliy yoofs h«v« you ovar workod olthsr fuK-timo or poH-tlmo In y 
fioM of spacialis«fioii? 


rour pfosont 


No. of years 




12. How mony diffofont omployors hvva you ovor hod in your present fiold of spociolisotiofi? 


No. of employers 




13. Are tharo ony other fields of spocioliiation in which you worked for at least one 


Field 


Code 




yoor bosidos tlioso you hovo ofroody listed? 






FIRST 






(Fill In thmir eodm numbers from the enclosed list.) 






SECOND 






14. Did you ovof wotk full-tinio for ot loost six months in any of tho following? (Check es mmny me epply) 

01 0 Federal Govenimeac (includes all civilian employees 08 Hospical. clinic, welfare organization 

of Federal Government agencies; also Federal hos- (except goveramenc) 
picals. Does not include military service.) ^ Prcfessiooal partnership 

02 □ State Of local government (includes sUte or munici- Q Other private business or industry 

pal hospitals, but excludes public schools or .«r=nij y.. i- ^ 
universities) *^ n [□ Indepenc'ent consultmg work 

0 J □ Public college or university ' * P .elf-employment 

04 □ Private college or university 1 J □ Foreign govommenc or incernncional agency 

05 □ Public elementary or secondary school ' * □ Cmtcct in Armed Forces 

OC n Privnte elementary oc secondary school V* D mentioned) (Speelty) 
07 Research organiaution or institute (except 
government or university) 

















^AOK S 



SKtiofi III . YOUR TRAINING 



1. How mony yeors of oducotion ond formol training hove you hod? (Ch9ek rh« highBmt year comptetBd) 

0 

Never attended school □ 

1 2 9 4 S 6 7 8 9 10 11 12 

Elementary and high school nnciinnnnornrrirTi n 

All schools attended beyood the high school level, iocluding , 2 3 4 s or mora 
college, technical institute, etc. (academic years) PT] 



Z Which of tha following types of olomontory ond high schools did you attend? CChecfc mm many mm mppty) 
1 □ Public 2 □ Parochial 9 □ Other private 



X White you ottendod hi^ scKool« did you roceive ony G.I. Bill or Vocotionol Rehqbilitotion financial oid from the 
U.S. Votorons Administration? 



lOYes 



^□No 



3 Never attended high school (Skip to 6) 



4 During your seni( 

1 (~ ] Academic 

2 □ Gt neral 

3 □ Technical 



•or in high school^ wos your curriculum - - (Chmek onm) 

4 Vocational 

5 Commercial 

6 □ Other (Spmeify) 



7 rn Did not attend through senior year 
(Skip to 6) 



5» How largo was your high school graduating class? (Chmek one) 

1 □ Less than 50 4 Q 200 to 299 

2 □ 50 to 99 5 n 300 to 399 
s □ 100 to 199 6 □ 400 to 499 



7 □ 500 or more 

8 Did not graduate 



^ List below in order of attendancet each instirutio«i from which you obiainea '^r are currently obtaining formal training beyond 
the high school levels and give the other infonration as requested. 

NOTEt H training was taken abroad, enter 'ot name of the foreign country under "Location". 

Use a separate line for each degree grant/ d, worked for, or for any change in major field of specialized study. 
Refer to the enclosed list for the code nvmbers of fields of specialized study. 



Institution 


Major 
field of 

study 
(Cotto) 


Year 
work 
eided 


Type of 
degree 
granted 
(if any) 


No. of mo 

Total 
number 

of 
months 


nths of study complete 
With G.L Bill or Voc. 


Name 


Location 
(Stmtm) 


Rehab, aid 

Yes 
(No.ot monthm) 


From VA 

No 
(Chm'Jt) 


1. 






19 










2. 






19 










3. 






19 










4. 






19 











?• How did yoo finofice this ^sl-kigli school froining? (Chmek mm mmny mm mppty. 



Source 



Under* 
groduate 

(1) 



Graduate or 
professional 

(2) 



A scholars btp or fellowship* from: 

College or university 

Federal agency: 

National Science Foundation. 

Public Health Service - National Institutes of Health. 

Office of Education 

Otbet <Spacllr> 



A research or teaching assistantsbtp ^. 

Lonns 

Own earnings from enployment wbtlo attending school (except assistantship) 

Own savings from previonn employMent (including thnt earned between school terms). 

Employer paid for the training 

Aid fsoni my parents, relatives, spouse, or spouse's parents 

Vecemns Adniinistmcion Benefits: G.L Bill or Vocational Rehabilitstion« 

Other sources 



01 

02 
OS 

04 
OS 
OS 
07 
OS 
OS 
10 

11 
ft 

IS 



□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



□ 

□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



rWfVTE m THE BLAHKS Tht CODE NUMBER OF THE SINGLE MOST IMPORTANT SOURCE.) 



• Dafiaed aa a ffaiMcial 



iof ehich no aetvices ate reared; daea aot include loana which re^aire rsp sye st* 



FORM (V-t^MI 



l»ASKa 



(SMion 3i continued) 



tOo. Do you prosonfly hovo such o llconso or cortlflcafo? 

1 □ Ycs^^ 2 No (Skip tu vif««<'on llj 



8. Which of tho following Ifoms llofod bolow confrlbutod most signlflconfly to your bocoming qualifiod for your prosont job? 
fCftecAr «• mOfiK «• mppty) 



V Check here if yoa are not curreotly employed 

1 Ezperieiice in pceseac oc related field of employment 

2 Course wori at a college or uoiversicy without a 
degree 

3 □ Acquired a B.A., B.Sc., etc. 

4 1 I Acquired a graduate ot professional degree 
S Course work at a technical institute 



6 Course work at Juoiot ot Community College 

7 Po8t*high school courses at a vocational or 
technical high school 

8 I I Cottespoodence courses 

9 Special training or course given by employee 
0 Other apecify) 



9. Do tho quoliflcoflons for your prosonf [ob roquiro o license or o cortlflcofo? 

1 Yes — 2 □ No (Skip' to Qu99tion II) 



b. Is this o sffindord llconso or cortlflcofo roprosonfing full quollflcofloris? 

1 n Yes 2 CI No 



11* Novo you ovor rocolvod or oro you curronfly receiving ony of tho follciwing typos of training? 



1 OYes 



2 □ No (Skip to 

Qumotlon 12) 



Code No. 

01 Apprenticeships 

02 Company training ptogtams (other 
than apprenticeships) 

09 Military training applicable to 
civilian occupations 

04 On-the-job ttaining 

08 High school extension courses 



Code No. 

08 Home study cottespondeoce courses 

07 Agricultural training courses 

08 United States Atmed Fotces 
Institute courses 

08 Work*Study Ptogtams 

10 Workshops* Seminars » ere. 



(If **Yes," give the name of the organization ot institution providing this ttaining received and entet the othet information as 
requesred. Do nor repear rhe mining listed in Quesrion 6* Page 6.) 



Name of sponsoring insrirution 
or orgaaizarion 


Type of 
rraining 

rcorfo No, 
irom obovfl 

tl9t) 


Subjecr of rraining 


Weeks 

of 
rraining 


Year 
ended 


Did you complots 
tho course? 

1 


Wirh 
G.L Bin or Voc. 
Rehab, aid fromVA 


Yes 


No 


Yes 


No 




























19 


















19 


















19 


















19 


















19 











12. This qucntion is for United States Veretaas of World War U or rhe Korean Conflicr. 
n Not a vetesatt of eirhcr fChoc* Aoro onrf go to Smctlon IV) 



o. Did you rocoivo ony foniiol vocotlonol covnsollng, including optltudo tostlng, from • • (Chmck onm) 

i 



1 Q Veremoa Admiaiitratioo or VA i 

Guidance Ceacer I fPfoooo 



4 [33 Never had any such vocarional counseling 
fPfooao mklp to Smctlon tV) 



2 Q A sovfce otlier rhaa VA 
8 O source 



C- 



b. Was Ihia CMnsalinf slgnlftcaatly usofwl fa yaar cofoar? 

I n v«« 2 n No 



PAaK 7 





Years 


2. Sex 








t n Male 


2 Female 



SMtion IV - BACKGROUND INFORMATION 

In order to aid us in interpreting the information elsewhere io the questionnaire, we need now to know something about your bad 
ground and personal characteristics. 



3. Citizenship: rchecic on«> 

1 Citizen of the United States 



2 Not a citizen of the United States 
but have taken out first citizen* 
ship papers 



3 Not a citizen of the United States 
and have not taken out papers for 
citizenship 



4. Wh«r« is your r«sid«nc«7 



State 



County 



5. Wh«r« did you grow up? (Where did you /ive most of the time before oge 76?) 

1 ["] In a large city (100,000 population 3 \~] In a small or middle-sized city or 

crmore) town (under 100,000 population) 

^ , — , , , . I but not in a suburb oi a large city 

2 * suburb near a large city * ' 

4 f _ I Open '*««intry (not on a farm) 



5 [~^~\ On a farm 



DO NO 
WRIT I 
HERE 



6. Whot kind of work did your foth«r do wh«n you wrm obout 16 yeors old? ^* 

(For example: 8th grade Hnglish teacher, pai i( sprayer, farm hand, civil engineer.) 



7. How many people (including your spouse, children or other relotives, at opplieoble) 
aro now finoneiolly dopandont upon you? 



Number of people 



8o. Whot is your present morltol status? ' 

1 [ ] Never married (Skip to Quemtion 9) 

2 (3] Marri,-d 



3 f_ J Separated or divorced 

4 [3] Widowed 





oU 


Children 


Boys 


Gtrh 


1. Ijnder 5 years 






2. 5 through 10 years 






3« 11 through 18 years 






4« Over 18 years 







Haw many children do you haver 

(Snft the n\tmb9t in (he epproprler* apece* J 



9. Are y«* currently o mambar of any proUssional society or ossociation? 

(For example: American Physiological Society, Michigan Engineering Society, New Orleans Academy of Sciences.) 



1 □ Yes- 



2 [3j No (Oo to Qu09tion 10) 



Please list the names of alt these organizations. 



10. Have you publishod ony profassio^l ortidas or books OR hove you dalivarod ony popors ot profassionol mootings? 

1 □ Yes 2 □ No 

Please use this space to further ejcplatn any of the preceding answers. 



ERIC 





A. 


B. 


C. 


FOR 








CENSUS 








use 








ONLY 









FORM I'Ss cs-i-sai 



PAOK S 
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APPENDIX 2 

THE POSTCENSAL STUDY-DATA COLLECTION 
PROCESSING AND TABULATING^ 



by . 

Stanley Greene and David L. Kaplan 
Bureau of the Census 



Reprinted from Proceedings of the Social Statistics Section 1963 , 
pp. lS4-*62. Reproduced by permission of The American Statistical Association 
and of the authors. 



THE POSTGSISAL STU0I DATA COLLECTION » FROCESSmO AND TABULATDiG 
Stanley Greene and David L« Kaplan, Bureau of the Census * 



The Posteensal Study of Professional and 
Technical Manpower represents a major survey 
undertaking of the Bureau of the Census* There 
were various tasks involved covering a wide 
range of technical activities* 

The major tasks associated with this 
project presently completed by the Bureau of 
the Census are as follows t 

1* Design and printing of questionnaires 
and other forms* 

2* A pretest covering 600 cases* 

3* Sample selection of some 70,000 per- 
sons covering 4$ specified profes*- 
sional and technical occupations 
and college-graduate groups from the 
i960 Census of Population records* 

4* Hatchi.ng of selected saii9>le cases to 
the i960 Population Census sehedxaes 
to obtain name and address for mailing 
purposes* 

5* Mailing operation consisting of an 
original mail<-out, follow-up as re- 
quired by two reminder letters and, 
finally, a reminder letter under the 
National Science Foundation letter- 
head* 

6* Independent subsampllng of the two 
classes of nonresponses— 
(1) those returned by the post office 
as nondeliverable, and (2) those 
apparently delivered but not answered^ 
The two groups were subsanqpled for " 
further follow-up by, respectively, 
(1) addressing new questionnaires to 
the "postal rejects'* in care of ti.>ir 
employers (req[uixlng a search and 
match of the I960 Census of Population 
returns for 'Viames of employers" and 
a directory search for the correspond- 
ing address) and (2) having the *Vion- 
answer" cases telephoned by Census 
Bureau enumerators in the areas covered 
by the Current Population Survey* 

7* Manual editing and coding of the re- 
turned questionnaires* 

6* Card punching the ixifomation (r^ 
quiring six punch cards per case)* 

The following phases of the project remain 
to be implemented although much of the planning 
work has been completed t 

1* Transfer of punch card data to oobh 
puter tape* 



2* Preparation of the eoaqxiter tape reoord 
for each case azvl weighting of same. 

3* Tallying the req[uired tabulations* 

Details of the various phases of the plan- 
ning. Implementation, and results are discussed 
in this paper* 

Universe 

Several major classes of people comprised 
the universe included in the survey* The 
largest class consisted of persons who were re- 
ported as being in the experienced civilian 
labor force in specified professional ocoupa* 
tions in the I960 Census «]/ This included those 
%rtio were employed in the specified occupations 
and tho' 3 yfc^ were unemployed, but whose last 
Job was in one of the selected occupations* 

The original planning called for 33 pro- 
fessional occi^Mitions* Three of these were 
dropped ^/before the survey was taken, whereas 
librarians were limited to those enqployed in 
public libraxles, and elementax7 or secondary 
bshools and san^led as separate groups* Thus 
there were 31 distinct professional categories 
in the survey* These are listed on table 1* 

A second major class included In the survey 
comprised those persons In the 'Experienced 
civilian labor force" in seven technical occu- 
pation groups* The occupations include were 
designers, draftsmen, surveyors, medical and 
dental technicians, electrical and electronic 
technicians, other engineering and physical 
sciences technicians, and technicians not else- 
Hirtiere classified* 

In addition to the two major classes of 
occupations listed above, the survey included 
a saiq^le of persons who had completed four or 
more years of college* This last major class 
was subdivided into the following seven groups* 
The first three groups «rere in the labor r»-> 
serve i/ in i960. The three labor reserve 
groups coveredi 

1* Female, ages 20 to 54 years, with 
experlenee In one of the selected 
professional or technical occ^tions* 

2* OtiMr persons with experience in one 
of the selected professional or teeh- 
nlea^ oc ipations* 

3* All p?:^ans in labor reserve with 

experlenee in occupations not selected 
for the survey* 



* The authors wish to acknowledge the assistance of Mr* John Prlebe in preparing this paper* 



ERIC 



\ 



labor foroo" ito nw* in oeci^sUons otbar thao 
thM« Mlsetad for Um fumy wMiridmX 
into tte foUoMlQs thm groi^st 

1* Ibiitsmp ofClolilSf and DToprietoro 
(not •iMHlim elAMl£i«d) «ho ware 
liDiidjDc ^ tlM rolloMing IndnttrlMt 

IfrioiXtvrvf XOMstry Md £iiih«rlM 



€€Bfltnieti«o 
MMnfitcturiqg 

and otlMT p«bllc utlllUM 
tettrtili— fit and raermtlco 
aarficM 

PxofMflloiial nd raUtad aarvioM 
Publia ateljiiatraUoo 

BalaiMta - raMlai. 20 to $4 yaara 

All otlwra 



2. 
3. 



lha raBalirtng crap oonaiata of tba 
ing noMLiiatltutioiial populatioiif 20 jaara old 
and ovar aot la tte Aaad Foroaa* 

tha ec«i>Iato Hat of 45 olaaaaa and tha 
dariaUad oraponanU aiva ottilliiad la tikbla 1. 



yMrrr f?nit 

Tha original qpmtlanalra mm dartgiart 19/ 
tha Mailonal Ojpda&on Raaaareh Cantor* Ihla 
qpiaatiomalra mm ravianad for faaalMllty hy 
tha Buraaa of tte Canaua* Ihaaa tMO offaids*- 
tiona in oooaultation idth tha apoaaoflag 
aganoiaaf davalopad tha qpi ao t icBPalra that ma 
vaad in tha Canaua Bnraan pMtaat* r 



lha qpftaationnalra aaad la tha prataat cocw 
aiatad of aifht pac^ dlYidod into four aaotlona* 
Tha flrat aaotion daalt idth avrant ■qilnyaant, 
aaldog qfoaatlona an thadr praaant «^plo9Mnt 



atatua^ and^ if miMag, en tho raopQndant'a 
oceupatiQn« iadnatry* aamiogaf Job aatl'vitlaaf 
ifoxk attitudoof and tha holittng and nattm of 
a aaaond Job. 



Tha 



^aaatlena oa tha 
aUtaa as of April 1, I960 (tha daU 



of tha Han— 11 al CanMi) and tha 
flrat mip^tlM aftar raaehlag ac< 25 C 
aca whara aaat paraoaa had ocapUtad thalr 
fosnil adaeatioa)* 

Soetlea zn la^idrad ahoat tha aduaUoaal 
and traiadiv latal of tha raapaadaat. It aakad 
qpaatioaa oa tha aollataa attaadad, flald of 
atadr* tjpa of dajffaa graatad and jraar work mm 
aadad* Thla aaotloa alao aakad abeat tha aoaroa 
of fiaanoaa far thadr poat^-hljh aahoal traiainc 
Md^otha^^paa af tgOaii g^l^ aaj hata ra- 

^S^i^^^SSataTSidliaa ' 



Tlia laat aa c tion raqfoaatad backgroiaid iiw 
foraatioa aueh aa aga, aax, tjpa of raaidaaea 
whan growixig up^ aarital atatua and nuabar of 
dapandanta* An anal^aia of tha raaulta of tha 
prataat ^aticonaira naa tha baala for ro- 
daaignlng tha quaationnaira* Moat of tha 
changas wara in tha foiaat, but aoma changaa 
wara aada In tha itaaa idth aavaral additiona 
balng aada to tba aaetloa I? on badcground In- 
foraation* 

Thraa tailatiaaa of tha qaaatlonnaira wara 
daaignad and uaad ia tha aurvaj. Tha baaie 
quaatlonaaira vaa uaad for tha aalaetad pro- 
faaaional oceupatlonaf and tha thraa ""axparl"- 
anead dTllian labor forca" olaaaaa* A varia- 
tion of tha baaic qaaatlonnaira waa uaad for 
tha tachnlclana* Tha aajor ehangaa in thia 
quaationaaira nuna in tha Hat of Job actlYitias, 
and tha taobnieiana wara not aakad work atti- 
tudaa* A aaoond wiatioa of tha quaationnaira 
waa uaad for tha labor raaarra and tha laat 
daaa of thoaa not la tha labor forea nor tha 
labor raaarva* Tha aaJor diffamaa ia thla 
quaatiooaaira «aa la tha aathod of aaking for 
paat work aoqparlanea. 

A aupplMataxy qiiaationaaira waa aant to 
a portion of tha bioloigiata aad paTchoXogiata 
on aouroaa of raaaareh aupport ihay nay have 
raoalTad during thair graduata atudiaa* 

y^taata 

A f aaaibilitj prataat of thia aunrajf 
oovaxing 275 eaaaa, waa ooaductad in tha Chicago 
araa by tha National Opinioa Raaaareh Caatar* 
Another prataat taa oonduetad bT the Bureau of 
tha Gamua baginnii« in tha fall of 196l« Par* 
aona in profaaaional and technical oeeupationa 
uaad in thia aurray ware aelaeted froa a apaeial 
efaluation project fLla iddch provided the naaaa 
and addraaaaa of reepondenta* Approsdaately 600 
caaea wara aelaeted for the preteat* An original 
Billing waa f oUowad tagr two raaindar aailinga 
aant to the nonreepondeata* Tba raapoaaa ratea 
of thia prataat are given baloif* 



Tbtal. 

Original Milii«. 
Pirit follow np«» 
geoond follow up* 





419 


70.9 


591 


254 


43.0 




116 


26.1 


229 


49 


214> 



of the aearaaitoaae caaaa« 
to 51 eaaeOf uaa draw fbr lUrthar 
follmt up activity* Thia woik ooaaiatad' of a 
pw^i phoae call rartnrtar to the nonraapondant 
aad prodttoed ^ additicaal rataiaa. Therefore 
the fiaal aMhar of coavlatad qaaaticoaairea r^ 
eaived la the prataat waa 442 or 74*0 peraaat. 
(A figura qoite aiaiXar to e«r reauUa ia tha 
aaia atady*) 



Time coopleted q;iiMtloimalr«s wer* th«n 
anal^od and tntwrtatr^ foowios on the problem 
of nonresponee bgr iten and inooneieteney be- 
tween ItesiB* The reeult of thle analjBla was 
the final detenolnant In prepaxlng the fonnat 
and wording of the q[iieetionnairee« 

Sample selecUon 

The Bureau^ in eoneultation with the 
sponsoring agencies » selected the saaqple for 
the surrey* Firsts within the Units of 
financing and statistical reliability^ the 
nunber of saaple cases required for each occu- 
pation and other group in the universe was 
detendned* (See col* 1 of table 2*) Esti- 
mates were made— since the universe counts were 
not yet available at the tiB»— of the nunber of 
cases of each of these groupe that would appear 
on the i960 Census 2^percent sanple tape file* 
These two figures provided the basis for de- 
temdning a differential sanpling ratio for 
each group to supply the required nuoA>er of 
sample eases (col* 3)« Since the basic uni- 
verse was not known but )ud to be estinatedf 
a vex7 liberal sanpling ratio was adopted to 
assure that a sufficient number of sampling 
cases would be selected from the Census 2^ 
* percent sanple fl^e* Using theee sanpling 
ratios » the fl^^c selection (and count of the 
total in each category) was made by the cosh 
puter on a saaple *Vvery iC case** basis* The 
computer identified and selected by the pr^ 
dettmined sampling ratio eaeh category of the 
ssB^le univeree (shown in ool* 4)« 

Revisions in the groupe to be surveyed 
were also mdm. For eoGsnple, phamacists were 
deleted ttm the study and beeame the basis of 
a special project* 

Such revisions in the groupe were cause 
for inersasini ^ n Maber of sample oasee re- 
ouired for certain of the rMslnlug groupe 
Cool* 2)* The revised nmber of sam^ easee 
required for the study was than ocmpared to the 
first sampXs selection based upon the liberal 
sampling fraction* A division of theee two 
figures for eaeh group provided a subeampling 
fraction (ool* 5)« The oo^puter then ^>lied 
the subsaiqiling fraction to the flret eample 
selection and selected the final sample (col*6)* 
This was accompli shed in the following manner* 
A random start between aero and the final 
eanpUng fhMtion wae selected for each oat^ 
gory* Tb thle random start the sf iltng 
fraction (to five decimal plaoas) was added for 
each ease in ths first sample aelectlon* When 
this tun emessded or equaled "^one** the case 
thus IdMitlfled was selected and the sna 
rsduced by one* If the sib for the c%se did 
not equal or e j ccssd 'tee*' the case was not 
selected and the next addition was made* 

The eompnter ttaua Identified the eaqple 
oasse and alao selaoted for high-speed print- 
otttCf pertinent data for the sample case. 



providing a basis for searching original Census 
records for purposes of matching and name and 
address detenoinatiOT for mailing the question- 
naires* 

A subsample of 1,500 biologists and 1,C0C 
psychologists was selected to receive the supple- 
nentaz7 questionnaire on research support* 
These cases %iere eelected by using a random 
start and every 'Vi'^th ease thereafter, "n" was 
computed by dividing the number of cases 
selected to receive the supplementary question- 
naire by the total number of caches in the survey 
%rith the specified occupational code. 

Matching and nailing operations 

V/hen the sample was selected from the 
i960 Census tapeSf certain identify. c&tion iteos 
were selected for each case and printed out on 
a listing* Some of the identification itenis 
used were the codes for State, county, enuner- 
ation district (ED), occupation, industry, ar;e> 
and highest school grade completed. Each case 
was also assigned a control number. With this 
infonnation the Census schedule books were 
searched to ascertain the name and address of 
the individual* 

At the same time the naft>es and addresses 
were being located, punch cants were being pre- 
pared for control purposes* 'fheee cards noted 
the control manber. State, and a code indicating 
the type of queetionnaire required* The name 
and address, as ascertained from the match of 
Census records, was also typed on the card* 
This typed address wau reproduced by a Xerox 
process and used for ttie addreee labels* The 
card itself wae used for check-in control (those 
not showing a notation of receipt of echedule 
being cent ad^tional mailinge as required), 
e 

Although there were 45 independent sacples 
comprising the survey, they broke down into 
three major components for purposee of echedule 
desi0(i and Into four separate groupe for pur- 
poees of the mailing operation* 

The mailing operation ooneieted oi' an 
orii^inal nailing and three follow-up mailings. 
Each mailing—the original and follow-up— ms 
eolor ooded by vaiTlng the oolor of the echedule* 
Thle was done priMilly for eontrol of the mail- 
out eequence* The mailouts were divided into 
four groupe as detendned by the reepondents* 
status in the I960 Census* The first group 
represented selected profeaai^»T tf^ "?rt^rt ^ 
the labor force (excluding 2.500 biological 
scientists snd psychologists)* 

All biologicfl sdentlets and peyehologlets 
were eorted from the professional group described 
above* A eample of about 1«500 biological 
sdentlets and 1,000 psychologists was then 
merged into one group* The portion of the bio- 
logical ecientlete and peyehologlets not selected 
in the sanple wae retuined to their original file* 



Another group consists of those persons 
with technical occupations* The last group is 
ccctposed of the labor reserve* 

The mailing pieces to each of these groups 
consisted of (1; the resp€;ctive questionnairef 
(the biological scientists and psychologists 
also received a supplenentary questionnaire)^ 
(2) an introductory letter, (3) a 'Vields of 
Specialization List," (4) a return envelope. 

Receipts 

The endeavors described In the mailing 
operation elicited 51*50^ completed question- 
naires from the original panel of 71f3CX). The 
rate of receipt amounted to 72.2 percent. This 
figure cooipares favorably with our pretest ex- 
perience where the return rate ajnounted to 70.9 
percent. 

Variations in the categOi^ries may be noted 
In table 1. (This table shows rates of receipt 
by each of the U5 classes.) For the profes- 
sional group, the highest receipt rate was 
achieved, amounting to 72.6 percent, whereas 
the technical worker group— somcrwhat under the 
average return rate — amounted to 63.9 percent. 
Ainong the professional workers, it may be noted 
tJiat the highest return rate is 82 j^rcent 
(foresters and conservationists). 

Field follo(w-up procedures 

About 12,500 of the original cases did not 
respond to any of the four original mailings 
and constituted the 'hfionanswer" file of non- 
respondents. This group was sampled at approx- 
Inatf^ly a 1 in A rate for personal foUoiiHup. 
Thus about 3*00C cases required foUow^up, all 
of which, by design, fell into Primary Sampling 
Units of the Bureau's Current Population. Survey 
and thus an existing field staff was available 
to iiaploBisnt the procedure. The procedure 
called for all sample cases to be selected In 
the Bureau's central office and identified by 
theiir PSU number and other relevant infomation 
(nam»», address, phone nmber, appropriate 
■eheaule)* This infonnation was packaged along 
with required fonns and instructions and sent 
to Ue Bureau's Regional Cffleee* The Regional 
Offices in turn tranenitted the materials to 
the uroper interviewers • The interviewers oon- 
taetMi each nonretpondent by telephone, aaklng 
then to eonplete a queetionnaire. Those cases 
indicating cooperation were mailed one by the 
Interviewer, along with a Regional Office re- 
turn envelope. Thoee cases indicating a re^- 
fuMl to complete a queetionnaire were asked 
eight femeic questions on the phone* 

Uhen the interviewer eoaqpletsd this phase 
of the work^ she sent a record of the reaults 
of her aeeienMnt to the Regional Office. The 
Regional Office matched t><e completed qiieetioiK 
nairee received to the record of results* The 
unmatched f oim for thoee who were mailed 



questionnaires were retuxned to the inter- 
viewers, who again called the person and 
proceeded to ask the basic questions* 

In regard to the 'Jjostal reject'* file 
(that group never delivered by the post office), 
anounting to 7,lCX) cases, a sample of 1,000 
randon cases was drawn. A further atterpt tc 
locate these cases was made through their last 
known eraplcyer. Since t'le I960 Census results 
provided the name of the employer, we had a 
basis for ofieration. 

Thie steps required to implement this 
follow-up required a matching and searching of 
the original census record. After the case was 
locat^ed, the company naire entered on the sched- 
ule was transcribed to a special listing. The 
address of the establishment was then obtained 
by checking through city directories and other 
reference material. The questionnaires were 
then ciailed to the respondent in care of his 
employer using the normal mailing procedures 
with provision made for the follow-up mailings. 
These activities restated In a return rate cf 
about 30 percent. 

Cpdir^ and e ditirv> of schedules 

The procesidlng woik was accoiuplished by 
dividing the work into Uto major portion^, 
namely '^General Coding" and •K)cCupation and 
Industry Coding." The schedules were designed 
to minimize coding by annotating the enti*y boxes 
where possible with predetermined punching codes. 
\Aiere this was not possible, as in the cases of 
"institution attended," "type of degree granted," 
'*na;tie of sponsoring institution," "subject of 
training," and *^tate and county of residence," 
codes had to be predetermined and, as in the 
case of "subject of trainingf" a three-digit 
code was formulated and a special publication 
prepared noting the subject field conteii. of 
each broad three-dlgi.t field. Also, during the 
'^C^eneral Coding" phase, extensive editing rules 
were applied to the item to account for some 
blanks, obvious Inconsistencies, consideration 
of fractions, improper pXacsnent of entries, 
dual entries, finding midpoints of ranges (if 
given }^ conversion of income entries to oodable 
items, conversion of improper time basis to 
acceptable basis. Further editing of this 
nature %iill also be i m p l e me n ted in the computer* 

the '^cupation and Industry Coding" phase 
of the woxk was done in accordance with the i960 
Census of Population classification scheme, with 
acme minor modifications* All clerical woric was 
verified coaq)leteljr on a d^MKident basis* 

FrenarLn« the record and neiahUng 

Prior to tallying the tabi&Utions in the 
Postceneal Study^ certain progrening activities 
are required to pw^re the casq^ter tape 
record* 



Each questionnaire required six 80-coluinn 
punch cards to accommodate the data. This in- 
forr.iation must first be transferred from punch 
cards to computer tape and the six cards for 
each case must be consolidated into a single 
record for a j^erson (eliminating the dupli- 
cation of identification items required on 
each punch card) • 

Each of the 45 occupations receives a 
differential weight* The methodology involved 
in this weichting calls for a consideration of 
the three following classes of responses: 

!• Initial responses 

■ 2, Responses from' a field follow-up 
program; 

3. Responses from a file of "postal 
rejects" 

The latter two classes have to be weighted to 
the totals from v/iiich they are drawn.i/ The 
determination of these weights will be done 
clerically and incori>orated in the puiich card. 
After these intermediate weights are on the 
record and are applied to the latter tv/o 
classes, this file will be merged with the 
initial responses (class l)^ The final weights 
to bo applied to eaoh occupation group wtjuld be 
the proportions these merged totals bear to 
their respective p.rand tota l as determined by 
the I960 Census results. 



FX)OTNOTES 

1/ For information on the classification of 
occupations in the I960 Census, see U.S. Bureau 
of the Census, I960 Census of Poj^ulation, Alpha - 
' :>eti c al Index 'of Gccu^xitions and Industries , 
itevised edition, Wasliington, D.C, I960, and ita 
companion volume U.S. Bureau of the Census, 
1960 C ensus of Popula tio n, Classified Index of 
Occupati_ ons and Indus tries^ Washington, 
I960* For infon.ation on the definition of 
concepts used by the Bureau of the Census, sec 
the text in the following reports: U.S. Consu?] 
of Po p ulation : 1960j Detailed Chara cteri s ti£s , 
United Stat e s'Svurirary , Final Report PCTlT-lDf 
Washington, D.C., 1963^ and U.S. Census of 
Population; i960. Occupational Character i stics » 
Final iieport PC (2)-7A, Washington, D.C., 19^3. 
The second report will be released in October 
of. 1963- 

2/ Professional nurses, pharrracists , and 
physicians and surgeons who were employed by 
any level of goveiTunent, but not working in 
hospitals. 

2/ In the i960 Census the term labor reserve v/clS 
used for those persons wno had worked somotiir^e 
during the period of 1950 to 1960, but were not 
in the labor force at the time of the census. 

ij The methodology outlined herein is subject 
^ to review of the reliability of the follow-up 
data by Bureau sampling experts « 
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APPENDIX 3 

ADDITIONAL FIELD OF SPECIALIZED STUDY TABULATIONS: 1962 GROUP 
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TABLE A- 3. 3 



CUMULATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED BY 1962 
OF WORKERS IN FIVE OCCUPATION GROUPS (I960), BY FIELD OF STUDY 

(Cumulative Percentage Distribution) 





Selected 
Fields of 
Specialized 
Study 




Cumulative Per Cent 




Weighted 
Number 
of 
Persons 


Occupation 
Groups 
(1960) 


Bachelor ' s 


Bachelor' s 
Plus 


Master' s 


Doctorate 


Engineers 


Engineering 
Other . . . . 


100 
100 


43 
58 


14 
24 


2 
4 


375 ,439 
81,689 


Physical 
scientists 


Engineering 
Physics . . , 
Chemistry . . 
Other physical 
sciences . . 
Other . . . . 


100 
100 
100 

100 
100 


58 
88 
67 

69 
70 


24 
68 
45 

46 
37 


5 
40 
27 

16 
12 


7,679 
12,226 
46,925 

15,669 
14,764 


Biological 
scientists 


Biological 

sciences . . 
Agriculture 


100 
100 
100 


87 
bo 
76 


76 

c/. 

54 
52 


50 
21 
24 


14,152 
6,387 
. 4,559 


Mathema- 
ticians 


Mathematics 
and statis- 
tics . . . . 

Social sci- 
ences . . . . 

Other . . . . 


100 

100 
100 


76 

69 
68 


59 

48 
42 


23 

14 
10 


13,273 

2,561 
7,806 


Social 
scientists 


Education . . 
Psychology . . 
Other social 

sciences . . 
Other 


100 
100 

100 
100 


97 
99 

92 
79 


94 
94 

82 
63 


• 42 
44 

51 
18 


4,169 
16,797 

17,851 
18,039 



N 659,985 

NA, other .... 48,165 

No degree .... 446.357 

Total N . . . . 1,154,507 
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TABLE A- 3. 5 

CUMULATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED FOR SELECTED 
FIELDS OF SPECIALIZED STUDY BY EDUCATIONAL ATTAINMENT (1962), 
SEX, AND OCCUPATION GROUP (1960) 

(Cumulative Percentage Distribution) 





Field of 




Cumulative Per 


dl L. 




Occupation 












Group 


Specialized 


Sex 


Bachelor ' s 


e f* 1^ ^ c 




Number 
of 


(1960) 


O L. uu y 




Plus* 


Persons 




Ph '^ini q1"t*v 


Men 


bo 


46 


28 


42 545 






Women 


58 


31 


9 


4,380 


Physical 


Other physical 












scientists 


sciences « . 


Men 


77 


55 


27 


11 , lib 






Women 


72 


61 


23 


670 




Other fields . 


Men 


66 


33 


10 


21,146 






Women 


62 


33 


7 


1,297 




Biological 














sciences and 












Biological 


agriculture . 


Men 


83 


12 


44 


15,186 


scientists 




Women 


67 


52 


22 


2,425 




Other fields , 


Men 


81 


63 


33 


6,374 






Wonien 


65 


36 


7 


1,140 




Mathematics 


iJlen 


81 


64 


27 


10,763 


Mathema- 




Women 


53 


35 


7 


2,510 


ticians 


Other fields . 


Men 


11 


46 


12 


8,093 






Women 


55 


33 


4 


l,nii 




Psychology . . 


Men 


99 


93 


62 


9,426 






Women 


96 


90 


^5 


3,202 


Social 














scientists 


Other social 














sciences . . 


Men 


94 


85 


54 


15,327 






WQmen 


84 


69 


35 


2,524 




Other fields . 


Men 


84 


68 


26 


15,822 






Women 


79 


71 


12 


6,386 



N . . . . 198,715 

Degree exclusions . . 56,625 

NA, other 19.425 

Total scientists , 274,765 



Percentages refer to those entering graduate school among those 
who have received the bachelor's. 
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TAFLE A -3. 7 

CUMi.TATIVE PERCENTAGES FOR HIGHEST ACADEMIC DEGREE ATTAINED 

IN SELECTED FIELDS OF SPECIALIZED STUDY, BY EDUCATIONAL 
ATTAINMENT (1962), AGE (1962), AND OCCUPATION GROUP (1960) 

(Cumulative Percentage Distribution) 



Occupation 


Field of 




Cumulative Per 


Cent 


Weighted 
Number 

of 
Persons 


Group 
(1960) 


Specialized 
Study 


Age 


Bachelor ' s 
Plus* 


Master ' s 


Doctorate 


hngineers 


£ill ^ 1. 11 C C L 1. 


35-44 
45-54 


46 

43 
4i 


16 
15 

13 


2 
1 


152,714 
47,841 




Other fields . 


25-34 
35-44 
45-54 


58 
57 
60 


24 
23 
26 


2 

3 
5 


27,647 
30,823 
15,416 


Physical 
scientists 


Chemistry . . 

Other physical 
sciences . . 


25-34 
35-44 
45-54 

25-34 
35-44 
45-54 


62 
70 
66 

78 
74 
85 


36 
50 
46 

54 
54 
65 


18 

32 
30 

21 
29 
32 


16,166 
17,350 
7,999 

11,027 
11,530 
3,143 




Other fields . 


25-34 
35-44 
45-54 


61 
67 
76 


29 
32 
39 


7 
12 


7,205 
8,494 
3.524 


Biological 
scientists 


Biological 
sciences . . 

Agriculture 


25-34 
35-44 
45-54 

25-34 
35-44 
45-54 


81 
87 
95 

66 
69 
66 


67 
79 
81 

55 
59 
48 


33 
57 
54 

23 
32 
20 


4,149 
4,742 
2,210 

1 1 o o 

1 ,233 
1,970 
1,060 




Other fields . 


25-34 
35-44 
45-54 


74 
81 
83 


50 
65 
59 


22 
31 
31 


2,217 
2,773 
1.280 


Mathema- 

tic ians 


Mathematics 
Other fields . 


25-34 
35-44 
45^54 

25-34 
35-44 
45-54 


70 
83 
90 

65 
71 
69 


48 
68 
76 

40 
47 
50 


16 
29 
36 

7 

13 
14 


6,286 
3,534 
l,8't4 

3,567 
3,102 
1,817 



Percentages refer to thos3 entering graduate school among those 
who have received the bachelor's. 
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TABLE A-3, 7 --Continued 



Occupation 


Field of 




Cumulative Per Cent 


W'^ighted 
Number 

of 
Persons 


Group 

t 1 OAnN 
\iM^\j ) 


Specialized 

Ct- fillip 


Age 


Bachelor ' s 
Plu^* 


Master' s 


Doctorate 




Psychology . . 


25-34 


98 


94 


50 


3,871 






35-44 


100 


96 


63 


4,714 






45-54 


99 


98 


70 


1,609 


Social 


Other social 












scient ists 


sciences . . 


25-34 


86 


70 


25 


4,476 






35-44 


95 


89 


56 


6,341 






45-54 


94 


86 


66 


3,964 




Other fields . 


25-34 


76 


58 


8 


5,974 






35-44 


85 


72 


29 


7,892 






45-54 


88 


76 


28 


5,161 



N 582,886 

NA, other 37,239 

Age and degree exclusions . 534 , 382 

Total N 1,154,507 



Percentages refer to those entering graduate school among those 
who have received the bachelor's. 
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TABLE A-3.8 

PER CENT OF DEGREES IN ALL FIELDS, PER CENT OF DEGREES IN THE SAME 
FIELDS, AND INDEX OF ACADEMIC CONCENTRATION FOR FIELDS OF 
SPECIALIZED STUDY FOR ALL DEGREES HELD, BY EDUCATIONAL 
ATTAINMENT (1962) AND OCCUPATION GROUP (1960) 



Educational 
Attainment 
C1962) 


Engineers 


Physical 
Scientists 


Biological 
Scientists 


Mathematicians 


Social 
Scientists 




£) 


Per Cent All Degrees 




Bachelor ' s . 
N . . . . 


98 
259,837 


94 
32,236 


95 

5,362 


96 

7,004 


91 

6,129 


Bachelor' s 
plus , . . 
N . . . . 


110 

144,899 


102 
24,931 


102 

3,716 


105 

5,288 


109 

6,139 


Master's . . 
N . . . . 


192 

70,055 


185 
24,075 


189 

7,881 


189 

9,014 


187 
22,881 


Doctorate 
N .... 


249 

10,056 


235 
24,055 


260 
10,507 


234 

4,790 


254 
24,132 








Per Cent Same Field of Study and Employment 


Bachelor's . 


84 


69 


74 


46 


27 


Bachelor ' s 
plus . . * 


85 


69 


66 


47 


43 


Master's . . 


145 


139 


148 


103 


84 


Doctorate . i 


.179 


198 


218 


170 


173 
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TABLE A- 3. 8 --Continued 



Educational 
Attainment 


Engineers 


Physical 
Scientists 


Biological 
Scientists 


Mathematicians 


Social 
Scientists 


(1962) 




c) Index 


of Academic 


Concentration 




Bachelor's . 


.86 


.73 


.78 


.48 


.30 


Bachelor's 
plus . . . 


.77 


.68 


.65 


.45 


.39 


Master's . . 


.76 


.75 


.78 


.54 


.45 


Doctorate 




.84 


.84 


.73 


.68 



N 702,987 

NA, other ...... 09,879 

Degree exclusions . . 381 .641 

Total N 1,154,507 
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